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Unified threads throughout 
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FINANCE FOR THE D.S.LR. 


By far the most interesting point emerging from the 
Report of the Research Council of the Department of 
Scientific and Industrial Research for 1960, to which 
reference was made in our last issue, is the announcement 
of a change in the method of determining the financial 
resources placed at the disposal of the Department. 
Immediately after the war the Department received 
annual grants from the Exchequer. There was 
constant criticism because research laboratories found 
it impossible to plan their work ahead when they could 
never be sure how much money would be available in 
the next financial year. Some years ago, therefore, a 
system was devised whereby the finances available were 
determined in agreement with the Treasury, not annually, 
but for five years ahead; that is, successive five year plans 
were to be formulated. This was a satisfactory advance; 
but in practice five-year planning has turned out to be too 
rigid. It has not proved practicable to forecast require- 
ments with sufficient accuracy so far ahead and estimates 
have tended to be too low. Under the new system, now 
devised, the Research Council will agree with the 
Treasury the expenditure for the following year, and 
agree, also, reasonably firm estimates for the next two 
years, and less definite forecasts for the fourth and fifth 
years. By this means, with annual revisions, the estimates 
for any given year will become progressively firmer. Some 
idea of the need for the change is given by the fact that 
for the last three years of the current five-year period it 
has been necessary to get the agreement of the Treasury 
for a financial provision twenty per cent higher than that 
originally agreed. 

It will have been noticed from our reference last week 
that the trend is markedly towards increased expenditure 
on research, a situation which can be regarded as satis- 
factory; for there is no doubt that there are a number of 
fields in which more extensive research could speed 
technological advances. It is, of course, by no means 
true that the rate of advance in any given field is a 
function of the rate at which money is expended in that 
field. It is just as possible to waste money on research 
as upon other things. In the beginning of a research, 
for example, when little is known, it may very well be 
that there is no point in assigning more than one or two 
workers to the subject, because duplication must 
inevitably result if one does* But as greater understand- 
ing is acquired so, in the more complex resulting situation, 
it may become possible to set more teams going on facets 
of the main subjects; for it is at this stage that one can 


hope that the greater the rate of expenditure the sooner 
will there accrue a return. But even so a nice calcula- 
tion may be involved if one is attempting to estimate 
expenditure some years ahead. Increasing the number 
of workers upon a project does not necessarily 
raise the standard of insight. This does not matter where 
the research is a rather pedestrian business of filling in 
detail; but it matters greatly if a break-through needs to 
be made. Revolutionary advances are seldom made 
through the battering away of many teams at every con- 
ceived facet of a problem; much more usually they come 
quite cheaply through the insight or the intuition of a 
single inspired mind. But no one can predict at what 
moment inspiration will lead someone to make some 
crucial experiment which, proving successful, opens up 
an immense new field for less inspired minds to explore. 

Forecasters can also be surprised by the speed at 
which situations develop even when the change itself has 
been foreseen. The Report mentions “the unexpectedly 
rapid growth of applications for research grants from 
universities and colleges of technology” and “a space 
research programme which only became possible after 
our five-year plan was drawn up”. The new financial 
arrangement seems a sensible way both of getting round 
the difficulty of predicting requirements accurately and 
of ensuring nevertheless the continuity in the supply of 
funds. There is, of course, a hidden danger. The 
Treasury might come to give real weight only to the 
annual budgeting and not to the estimates for future 
years. But the rapidly growing appreciation within all 
political parties of the importance of an adequate 
research effort, together with the growing influence of the 
Parliamentary and Scientific Committee within Parlia- 
ment, should make any such fears groundless. 


**SCOUT ” SATELLITE EXPERIMENTS 


The rooms of the Royal Society at Burlington House 
were an appropriate setting for a press conference on 
the British instruments to be sent into space in satellites 
launched by American “Scout” rockets. The portrait of 
Charles II looked with appraising eyes across the 
centuries separating us from the “Governor and Com- 
pany of Adventurers of England trading into Hudson’s 
Bay”. In his days, no doubt, the hazards of such a 
journey were less predictable than the characteristics of 
the cosmic ray spectrum at the present time. There 
may also have been those who questioned the value of 
the undertaking, just as there were at the press con- 
ference on May 29. The answer given by Sir Harold 
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Massey, Chairman of the British National Committee 
on Space Research, will serve as well at any time in the 
future as it did on that occasion, for he recalled that the 
experiments of Faraday and Maxwell may have seemed 
to have no practical contemporary application, although 
the whole electrical industry has been based upon them. 

Equipment for the first satellite is on the point of being 
sent to the United States, and the launching is expected 
to take place at the end of this year or early next. 
Observations by its instruments will be directed towards 
a better understanding of the electrical state of the 
atmosphere at great distances above the earth. The in- 
vestigations will cover electron temperature, concentra- 
tion and density, the ion mass spectrum, solar radiation 
studies, and a cosmic ray experiment aimed at accurate 
measurement of the primary cosmic ray energy spectrum, 
and of the way in which spectrum changes as a result of 
modulation by the interplanetary magnetic field. Some 
of the studies with the second satellite, due for launching 
in about two years’ time, are of more evident terrestrial 
interest. Measurements of the vertical distribution of 
ozone in the earth’s atmosphere may help the Meteoro- 
logical Office by adding to knowledge of the thermal 
equilibrium of the upper atmosphere. Studies of galactic 
radiation at frequencies which cannot penetrate our 
atmosphere will increase understanding of the outer 
regions of the ionosphere, which in turn may be the key 
to some hitherto unsolved peculiarities of radio wave 
propagation. Detection and measurement of micro- 
meteorites encountered by this satellite are also to be 
undertaken, and here meteorology may benefit again, 
since associations may be found between this dust and 
world rainfall. 

Full appreciation of such work and its implications 
must be confined to a comparatively limited number 
of people, but all can admire the techniques which 
enable so much information to be gleaned, stored and 
transmitted to earth from altitudes of between two 
thousand and three thousand kilometres, by apparatus 
which can be held in the palm of the hand. The annual 
cost of the experiments was stated at the conference to 
be between £100,000 and £200,000 for covering a very 
wide scientific field. The economy with which know- 
ledge would be gained justified extending the programme, 
is was suggested. Not only will new knowledge be 
gained, but the efficacy of new approaches to existing 
forms of experiment will be put to the test. The 
technique of data handling to be employed is said to be 
new to space research. 


A JOINT ANGLO-AMERICAN DEFENCE PLAN 

Four years ago, nuclear scientists, statesmen, 
and military leaders who were aware of the appalling 
destructive power of thermonuclear weapons realised 
that the peoples of Britain and Western Europe could 
not be protected against them. Since then this has 
become more generally realised and there has been little 
interest in the kind of war visualised as a possibility by 
both the United States and Russia — a war waged with 





‘fire overseas. 
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H-missiles lasting long enough for conventional forces 
to play an effective part. But during this four-year 
period, the British people — apart from unilateralists 
and pacifists — have been firm in their belief that the 
West must maintain a nuclear deterrent strong enough 
to prevent the East starting a thermonuclear war. 
Already in 1957, however, it was known that in the not 
distant future the manned bomber would have to be 
replaced — or at least supplemented — by ballistic 
rockets. Russia was known to have amassed a large 
stock of ballistic rockets with a range of some 800 miles 
and Britain, besides arranging for a supply of “Thor” 
rockets from the United States, began developing the 
“Blue Streak” to. be launched from underground sites. 
It was pointed out in these columns that this new missile 
would not be safe, even if launched from underground, 
and thus would be useless for the purpose intended — 
as a “second-strike” or retaliatory weapon after the 
enemy had struck. The only solution, we emphasised, 
was to have the launching sites in ships at sea where 
they would be moveable and therefore safe: to let the 
Royal Navy once again carry out its two traditional 
tasks of preventing war, and of guarding the sea com- 
munications should there be a conflict on a serious scale, 
but not waged with mass destruction weapons. 

The Government is now convinced that if the air- 
launched ballistic rocket “Skybolt”. proves satisfactory 
the manned V-bomber force which has been built up 
will prove a safe and effective retaliatory weapon until 
1970. Nothing has occurred to suggest that thereafter 
Britain will not still require sea based deterrent weapons, 
and the type of vessel most suitable to carry them has 
now become obvious if, as we believe, there is genuine 
co-operation between the United States and this country. 
Several new factors have arisen since 1957 which lead ° 
to this conclusion. The construction of land-based 
rocket sites has been abandoned. Though aggression 
in Europe is unlikely —- most people believe that it 
would inevitably lead to a mass-destruction war — it is 
still visualised by N.A.T.O. as a possibility. But it is 
in future to be resisted by all the available means 
required to halt it and no longer by the immediate use 
of nuclear weapons. Thirdly, it is now universally 
realised that while no nation wishes to commit suicide 
in the furtherance of policy, the umbrella of the H-missile 
affords increasing opportunities for aggression with a 
limited aim and on a limited scale. There is thus good 
reason to believe that the Royal Navy will in future 
come much more into the picture and that it may be 
required for something more than to extinguish a brush- 
The Government, in any event, appears 
to have been visualising large scale attacks on the sea 
communications. They are building nineteen more fast 
frigates to add to the already substantial force of anti- 
submarine vessels, and the Admiralty is satisfied that 
a 6in. gun disguised raider*— the most likely type of 
ship, because of geographical considerations, to make 
surface attacks on the trade routes — can be adequately 
dealt with by the large guided-missile destroyers now 
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under construction. Finally, the problems of firing from 
under the sea a worthwhile missile — a ballistic rocket 
with a half-megaton warhead and a minimum range of 
1200 miles — have now been solved. 

In these columns we have consistently emphasised 
that Britain cannot afford to build ships costing 
£40,000,000 purely for use as a deterrent. But the 
United States has the money to plan for the construction 
of forty-five of these submarines, in addition to main- 
taining very large conventional furces and spending 
immense sums on space satellites and on rockets and 
manned bombers with intercontinental range. Money, 
however, will not overcome the difficulty she is now 
having in retaining the highly trained ratings required to 
man and operate “Polaris” submarines. United States 
Navy resources in trained personnel have already been 
severely strained by President Kennedy’s order to lay 
down five more of these vessels. Surely the solution 
of the manpower problem is the best and obvious way 
for the two nations to help each other while at the same 
time furthering the cause which both have at heart — 
N.A.T.O. defence? The Royal Navy has few if any 
recruiting problems. Over 60 per cent of naval personnel 
are now re-engaging for pension — all men who have 
already served for several years and are highly trained. 
Royal Navy submarine personnel are co-operating closely 
with their United States colleagues based at the Holy 
Loch and should have no difficulty whatever in operating 
the “Polaris” submarine. As an extension of the prin- 
ciple of Anglo-American co-operation, now so much in 
evidence at Holy Loch, and given a United States Officer 
with a “duplicate control key” on board each British 
manned vessel, it is difficult to see what objections there 
could be. Britain could go on building the types of ships 
she requires for lesser scale wars; Congress laws would 
be complied with; and the Western European nations 
would have their deterrent without any encouragement 
to manufacture their own nuclear missiles, thus eliminat- 
ing the political problem. All that is needed is a 
financial agreement between Britain and the United 
States enabling both countries, each according to her 
means, to contribute most effectively to her own and 
N.A.T.O. defence. 








** ENGINEERING PROSPECTS ” 


“England was railway-mad for a few years prior to 1850. By 
that time it had begun to be admitted that we had made altogether 
too many lines, and there were those who held that we had anticipated 
our wants, in respect of internal communication, by at least half a 
century. With all our reckless over-construction, we had 5,007 
miles of railway finished and in use on the Ist of January, 1849, 
1,191 miles having been opened in the preceding year. This was a 
dozen years ago. Now we have upwards of 10,000 miles of completed 
railways in the kingdom, and we are extending our system hardly 
less rapidly than ever. It may be true that nearly all the great towns 
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AN ENGINEERING APPRENTICES’ GUILD 

In writing about engineering apprenticeships, from 
time to time we have commented on the special problems 
of the smaller firms and some of the ideas that have 
been proposed to meet their needs. Our thoughts 
returned to this subject last week when we visited 
Lintott Engineering Ltd. at Horsham, on the firm’s open 
day. Although it is part of a vigorous and expanding 
group of companies, Lintott’s itself is a comparatively 
small firm, employing about 250 people engaged, 
generally, in electro-mechanical engineering, as described 
on page 952 of this issue. We were interested, therefore, 
to discover that the company has been operating, since 
1944, a successful scheme for indentured five-year 
apprenticeships. 

Initially this scheme, like others of its kind, was con- 
cerned only with helping the apprentices to develop the 
skills of the craftsman. But Mr. Frank Ayling, the com- 
pany’s chairman and managing director, felt that while 
ordinary apprenticeships sharpened the boy’s manual 
skill they tended to induce a narrowness of outlook which 
acted as a handicap to subsequent advancement beyond 
the rank of craftsman. To remove this handicap Mr. 
Ayling conceived the idea of forming a self-governing 
association to operate in parallel with the apprenticeship. 
Accordingly, as an experiment, the Lintott Guild was 
instituted in 1956. All the firm’s indentured apprentices 
(thirty-seven, at present) are members of this Guild, 
which is a democratic and, as far as possible, auto- 
nomous institution. Members pay regular subscriptions, 
have frequent meetings and conduct their affairs formally, 
through an elected “Board” which appoints committees 
for specific functions. Of course the Guild is not con- 
cerned with the administration of the apprenticeship 
scheme itself, but, rather, with organising its own social 
and cultural activities. Its members, by their own efforts, 
learn to look beyond their own four walls and seek wider 
horizons. In discovering how to manage their own affairs 
they begin to practise the important art of conducting 
human and social relationships. The Guild is a fine idea 
and it has been sufficiently successful to encourage Mr. 
Ayling to start a similar association of apprentices in 
another firm in the Ayling Group. 





and boroughs are connected, each with all the others, but we are now 
intent upon uniting the market towns and villages, and it is impossible 
to say when an inter-parochial system may be broached to the delight 
of the parishes. Our engineers must and will have work, nor is there 
indeed, any prospect of the failure of the sources of their employment. 
It is only when Englishmen cease to dig, plant and build, that the 
occupation of engineers will fail. While there are iron and coal to 
be found beneath the soil, and while industry, skill and enterprise 
reign above it, there need be no fear for engineers. The wants which 
our profession supplies are interwoven with the existence of mankind. 
None, while retaining a claim to civilisation, can do without us.” 











936 





June 9, 1961 THE ENGINEER 


Science and Design in Engineering Education 
and Practice—No. Ill 


DESIGN AND SCIENCE IN MECHANICAL ENGINEERING 
By Professor A. LEYER* 


It is no doubt an indication of the keen interest being currently shown in the 
relationships between science and engineering design and research, &c., that we 
have independently received recently three articles on the facets of the subject 
from three different countries, one from Mr. Hugh Clausen in this country, one 
from Professor Leyer, of the Swiss Federal Polytechnic at Zurich, and one from 


Professor Francis, of the University of Melbourne in Australia. 


All are critical 


of the education which engineers receive because of the stress it lays upon analysis 


rather than upon creativeness. 


It is commonly believed in this country that on 


the Continent and particularly in Germany there is amuch higher regard for design 


and designers than there is in this country. 


But Professor Leyer is no less critical 


of the situation on the Continent than Mr. Clausen in last week’s contribution 
was of the situation here. 


T the turn of the century it came to be 
generally recognised that the work of 
the engineer becomes more successful in 
proportion as his knowledge of nature 
widens and deepens. Every encounter with 
reality demonstrates to the engineer that he 
can never know enough. Up to that time 
his main activity lay in being creative, and 
his occupation with the sciences was of a 
more casual kind. Then a fundamental 
change took place. The engineer began 
consciously to undertake the cultivation of 
science. Research institutes and labora- 
tories were set up in which an intensive 
scientific activity sprang into being. Provi- 
sion of the necessary means did not seem to 
offer any difficulties whatsoever. Gener- 
ously, sums were made available which in 
other connections one hardly dared mention. 
Hitherto the engineer had questioned nature 
mostly only when there was a_ practical 
reason for it, but now research without a 
defined objective, so-called basic research, 
began to be a principal matter of concern. 
Now that this activity has been in exist- 
ence for some time, it appears to show a 


tendency of becoming independent. The 
fascination which radiates from _ science 
draws all spirits under its spell. Whole 


generations of young engineers are subject 
to it. As if by a secret conspiracy, all move 
in the direction of research. Already thirty 
years ago, when I left the University, it was 
a matter of honour among graduates to 
accept only posts with a scientific leaning. 
To-day this attitude is still more marked. 

As a result of this deployment of effort, 
scientific knowledge began to flow into the 
land in a mighty torrent. To-day we are 
faced by mountains of facts. Each year one 
would need to study thousands of publica- 
tions, merely in order to keep abreast to 
some degree in one’s own special field. 
Even the most capable people no longer 
know how to meet this onset. At the same 
time it appears to be more than questionable 
whether all this is really of advantage for 
technology, for the mad whirl of activity 
seems to swallow up the simple and the 
obvious. There are no longer any home 
truths, everything has become complex and 
difficult. With pained surprise one observes 
how to-day, as it were under scientific leader- 
ship, mistakes are committed from which 
the older engineers were preserved by plain 
common sense. Nevertheless, it does not 
seem advisable openly to take a stand against 


* Professor, Chair of Machine | Elements, Swiss Federal 
Polytechnic, Ziirich. 


this development. One is quickly regarded 
as a reactionary and can lose one’s reputation 
as an engineer. 

In fact, knowledge as such is indispensable 
to the engineer. Yet at the moment there 
are indications that the disadvantages out- 
weigh the advantages. For it is not the 
case that this wealth of scientific material 
is a free gift; on the contrary, it has to be 
acquired by the utmost, unremitting effort. 
Such a state of affairs must necessarily 
create a deficiency elsewhere. It is not 
possible for the whole world of engineering 
to give itself to one task with such intensity, 
without corresponding neglect of other 
important business. 

One of these other tasks is the art of 
building, or translated into the language of 
the engineer, design. For decades this has 
been in a calamitous plight which can 
hardly get worse. Thus it is known to be 
almost impossible to find an engineer for 
creative design work. According to recent 
statistics in Germany there is one applicant 
for the post of designer to every forty 
vacancies. Of course the design offices are 
full in spite of this, but one seldom finds an 
engineer in them. This deficiency cannot but 
have damaging consequences. Indeed the 
effect upon technical processes in manufac- 
ture is such that leading industrialists have 
been led to call the situation catastrophic. 
It is no answer to say that outwardly nothing 
is noticeable ; already the mere fact arouses 
suspicion that in mechanical engineering, 
after so many years of boom conditions, 
profits are not substantially higher. In 
some industries, indeed, a _ considerable 
amount of money is being made, but taken 
all in all, profits do not compare with what 
one would expect. Looking more deeply 
into the connections, one finds that in spite 
of all scientific knowledge, the realisation 
of a major creative task, e.g. the development 
of a new design of aircraft or of a completed 
machine tool, involves a disproportionate 
amount of effort. This becomes apparent 
as much from the long periods needed for 
prototype development, as from the un- 
believable mistakes which from time to 
time are found in many highly developed 
products. What science and research put 
at the disposal of technology in the way of 
applicable information, and what of this 
gets applied in practice by designers are 
obviously different things. The fact is that 
nowadays in many cases the method of 
designing is the same as it was twenty or 
thirty years ago when many basic results 





had not yet become known. It is no 
geration to say that research has Outpace 
design by decades. 

What is lacking in design are Persons who 
embody the basic power of creation: engineers 
who, while disposing of comprehensive 
knowledge, can also apply it in original wor; 
The reason for the lack of such people jg 
simply that for decades no adequate efforts 
have been made to attract such Personalities 
and train them. If experts maintain, a 
many have done, that a good designer 
cannot be trained at college, but only 
by working practically in a design office 
for ten or twenty years, then that decides 
the matter for anyone with a_ healthy 
instinct of self-preservation. Who, indeed 
after a full academic education, would 
relish the prospect of submerging for 
ten or twenty years in industry as an appren. 
tice? Of course it is a crude mischief to 
put such fairy tales into circulation, byt 
nevertheless there is this element of truth 
that hitherto it has almost been impossible to 
become a designer except by beginning in 
practical life right at the bottom. For what 
was being done by the technical university 
for the training of designers has been utterly 
inadequate. Recently I had the opportunity 
to glance over a collection of designs which 
had been carried out at the best known 
technical universities in Europe and had 
been accepted as course work. There was 
only one epithet with which adequately to 
characterise that show: that was its bare 
poverty. Among the items of work two 
principal trends could be made out— 
original designs and copies. I do not know 
which were the more depressing. The 
original work for the main part was of such 
a simple-mindedness that it could not be 
taken seriously. At the basis of the copies 
there must have been originals of an obviously 
high level, since they exhibited a large 
amount of technical refinements. These the 
student could not possibly have understood, 
and so he just copied them out. Poor 
Europe which has no better colleges for 
designers ! In the face of such educational 
results one can understand it if even experts 
get the absurd idea that it was in fact 
impossible for technical universities to train 
a good designer. 

How could this situation have come 
about? It has been said earlier on, that 
scientific activity absorbs all minds, in par- 
ticular the capable ones. This is not only the 
case in industry but also at the colleges. 
These in particular have completely swung 
into line with the new direction. The 
training programme of most technical uni 
versities is almost exclusively of a scientific 
nature. Design for many years has under 
gone a constant devaluation and to-day has 
nearly reached zero level, as is proved beyond 
dispute by the above-mentioned collection of 
students’ work. These facts are not new, 
in particular, from the side of industry they 
have been pointed out time and again and im- 
provement has been demanded. The response 
has been feeble. The defects are admitted, 
but instead of remedying them, one talks of 
completely stopping the training of designers 
at the technical universities. Yes, one does 
not only talk about it, one does it. The 
justification is simple. It is being said that 
the volume of scientific knowledge had 
grown to such an extent that it practically 
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occupied the whole available time so that 
peside it there was no room left for design. 
Furthermore the argument runs that the 
university-trained engineer is, in any case as 
regards design, hopelessly inferior to the 
ngineer with a secondary school back- 
: rad and that this domain should there- 
fore be ceded to the latter for his sole culti- 
vation. There were obviously two kinds of 
talent, one for science and one for design. 
Both were mutually exclusive in the sense 
that good scientists seldom made good 
designers and vice versa. Ina recent exchange 
of opinions in Great Britain it was agreed 
that the more intelligent, scientifically 
oriented students were particularly unsuit- 
able for design work. 

Let us scrutinise these reports a little more 
closely. Personally, I have the impression that 
here the wish has been father to the thought. 
People have always been inclined to follow the 
path of least resistance. To search, experiment 
at a venture, and study scientific reports 

or, to formulate it quite generally, to accum- 

mulate scientific material, is comparatively 
simple. To think up something novel, to 
work creatively, is infinitely more difficult. 

After all, everybody prefers to look for the 

means of satisfying some need rather than 

produce them himself. For to search and to 
gather is not so strenuous as to create from 
nothing. Many scientists may feel angry 
about such a statement. However, only he 
is in a position to have a decisive say in the 
matter who besides science also knows the 
trials and burdens of creative work. Henry 

Ford Senior has said : “* No physical work is 

so strenuous and wearying as mental effort.” 

We may add: And of all mental work, 

creative work is the most strenuous by far. 

Let us only consider which of the attributes 

of the Deity appears greatest to us. | 
should have thought His creative omni- 
potence. 

The same difference also exists between the 
teachability of science and of design. Science 
is comparatively easy to teach ; one lectures 
about what one knows. It is otherwise with 
design. The incredible complexity of the 
technical creative process forces the teacher 
to adopt extremely far-ranging pedagogic 
means. He cannot simply unreel his subject 
and give a report about an existing state of 
things. Compared with design, the solution 
of a differential equation, even a difficult 
one, is child’s play, if only because the 
differential equation has only one solution 
and, in general, there is only one path 
which leads up to it. The determinate 
nature of most scientific questions forms a 
base on which even a simpler mind can still 
move safely. Moreover, the school of 
science is old and its methods are already to 
a large extent consolidated. A school of 
design in this sense does not yet exist. Or 
does anybody really believe that the teacher’s 
perambulations in the drawing-office from 
one student to another can be called a 
method of teaching design? Whoever wants 
to teach design has first to develop a 
system. In this field there are no proto- 
types and no tried methods. They are only 
beginning to be developed. 

In the light of these facts, what is meant 
when it is maintained that design cannot be 
taught and gifts for science and design are 
mutually exclusive ? How can anyone 
know what a student who has been trained 
only as a scientist could achieve as a designer ? 

omparisons of this kind and conclusions 
are after all only admissible if the 
Premises are equal. However, as long as 
there is no method of teaching design, there 
can be no question of this. 

To judge from my own observations the 


real situation in this field differs essentially 
from what these mere suppositions indicate. 
Once, a group of graduates from the 
Paris Ecole Centrale, brilliant theoreticians 
without exception, but lacking all training 
in design, were forced by special circum- 
stances to work as designers. Soon after 
a brief initial training they showed them- 
selves equal to routine engineers or even 
superior. 

My own experience bears this out. Obser- 
vations made at this university in the course 
of the last ten years show that intelligence 
and creative talent mostly go hand in hand, 
i.e. of two students the one who can think 
more clearly will also be the better designer. 
Therefore among students at the technical 
universities creative gifts are by no means 
the exception but the rule. There is no 
doubt whatever that a large proportion of 
students come to the technical unversities 
with the idea that here they will be trained to 
be creative designers. They would like to 
learn how one combines the beautiful and 
the functional in a rational synthesis. The 
university, however, has no sympathy at all 
with such wishes. Instead of taking notice of 
every such indication and of furthering and 
nursing creative talent , the university steam- 
rollers these gifts into the ground by means 
of a syllabus overburdened with subject 
matter. The enormous earnestness with 
which this is done causes doubts to grow in 
the student himself regarding the legitimate 
nature of his own secret proclivities, and 
soon he sees in them only a technical game 
from which serious profit for his professional 
training is not to be expected. As an 
obedient scholar he then applies himself to 
the accumulation of material, with dedication 
at first, later joylessly and full of reluctance. 
For the student does not grasp why he 
should have to know so much. There is no 
question of seriously assimilating the material. 
The student falls behind more and more, 
and there grows in him a feeling of inade- 
quacy and despair. 

Of all the consequences of such a system 
of teaching, however, this is the worst—that 
the student is led to see the profession of an 
engineer from an entirely wrong angle. The 
increasing occupation with the most difficult 
and extensive domains of science makes him 
feel that in the face of nature mankind is 
preponderantly on the defensive. For one 
observes, researches, and calculates after all 
only to protect oneself from the ever-present 
“snares of the object.” Yet with all this 
activity, in the struggle with nature one 
remains at a disadvantage, since nature 
always turns out to be still more complex 
than was apparent. It seems to the student 
that this struggle is bound to continue 
indefinitely without ever leading to a decisive 
victory over nature. He could, however, 
also see the other side of his profession 
where the engineer confronts nature as a 
creator, namely design. Here he would see 
that in spite of the gaps in his knowledge 
man is basically superior to nature, and 
wrests from her one success after another. 
But this aspect is shown to him at the 
university only in passing and not with 
the same vividness as the other. 

After such an education it is difficult for 
the engineer to find his right place in prac- 
tical life. Systematically trained to be an 
analyser and a sceptic, he will feel bound in 
all he does, to begin with reservations and 
to see in the first instance the possible diffi- 
culties. Seriously to attempt a design of 
one’s own is out of the question with such 
an attitude. The engineer knows in advance 
that any such enterprise must end in failure. 
And so he is practically lost to design, even 
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if he has creative talent and in the begin- 
ning had been firmly resolved to play his 
part as an engineer in shaping technical 
events creatively. 

In the first instance this navigational error 
affects the engineer himself. During the early 
years of his working life he is seldom con- 
tented. The fields to which he retreats after 
giving up design do not give much scope. 
They comprise research, calculation, sales, 
and production. Almost everywhere he meets 
with sharp competition: from physicists, 
mathematicians, commercially trained people, 
and production engineers. Especially in the 
scientific field it becomes apparent that the 
engineer, exceptions apart, is not after all a 
genuine scientist and has difficulty in holding 
his own against the specialists. In fact, it 
does not make sense if an engineer has to 
compete with physicists or mathematicians, 
as these in their own domain are of necessity 
superior to him ; and thus it comes about 
the only the best win through, while the 
majority are doomed to live in rather 
reduced circumstances. With bitterness does 
the engineer note that people who from the 
point of education stand beneath him are 
much more successful at making money 
and so are able to devote themselves to the 
enjoyment of those very things which he has 
created but which he himself cannot afford. 
All this is very unjust and ought to be 
remedied. That, however, will never be 
done by keeping on repeating that science 
and research are important for technology, 
and that therefore the research engineer 
should be paid better. 

Industry meanwhile is making frantic 
efforts to overcome the lack of engineers in 
the design departments. It has been found 
that they can to some extent be replaced by 
technicians with a secondary education, and 
indeed the quality of such people is often so 
high that the loss of academically-trained 
engineers is hardly felt. It is to the great 
honour of these experts that a total break- 
down in the technical working community 
has until now been avoided, thanks to their 
unstinted efforts and their great sense of 
responsibility. Nevertheless the balance 
cannot in this way completely be restored, if 
only because of the numerical factor. More- 
over, whenever a strong personality comes to 
the fore in the design field, it is eliminated 
as a creative force by advancement to a 
supervisory post ; with the result that for 
the time being design is bound to remain 
the weakest link in the chain. 

A real and lasting remedy can only be 
created if the universities recognise in full 
their task as being places of education of 
our technical recruits, and carry on training 
in design equally seriously as the scientific 
training. 

Without considerable paring of the scien- 
tific sector such a change-over will not be 
possible, and the question will be asked 
what effect this will have in practice—whether 
a lack of knowledge would not put engineers 
back almost into the era when the utility of 
science in technology was only beginning to 
be recognised. In this connection it may be 
well to examine what average scientific level 
is being attained at the present time when 
syllabuses are as overcrowded as they are 
known to be. To-day there hardly exists a 
senior university lecturer who is not oppressed 
by the disproportion between what is being 
offered to students in the way of subject 
matter, and what they are really assimilating. 
In the final examinations the discourse 
between examiner and candidate frequently 
moves for long stretches on a level which is 
common in trade schools. A well-known 
thermodynamicist recently complained that 
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in the examinations candidates were not 
always able to calculate the specific mass 
of a gas from its temperature and pressure. 
Similarly in simple bending of a beam 
some candidates could not ca!culate the 
bending moment. Such examples could 
be multiplied indefinitely. They vividly 
illustrate the fact that the level of scientific 
attainment must be considered to be very 
low. Particularly, the more difficult theories, 
although they are being worked over with 
diligence by the students, are being under- 
stood and assimilated by only very few. 
Students have a vague notion of many 
things, but only in a few instances really 
dependable knowledge. For this reason 
most students on leaving the university are 
not only no designers, but no scientists 
either. ‘ 

Two things ought to be learned from this. 
First, that, by nature, most students are not 
scientific personalities. This fact has all 
too lightly been passed over when the present- 
day syllabuses were compiled. The result is 
that not even the little has been achieved 
which could have been. The losers in 
the first instance are the students. In this 
connection it must be realised that the 
students have a right to be led in a way 
which corresponds to their talents. As 
things are nowadays, however, the average 
student must constantly have a feeling of 
not having his legs firmly on the ground, and 
of not being up to the demands which are 
made on him. A school, however, which in 
its inner structure bases itself on a non- 
existent level of talent is in urgent need of 
reform. 

It seems that this gangrenous evil, of 
setting too high a standard, is quite a general 
phenomenon, for there does not exist a 
single primary or secondary school where 
the level of intelligence and effort is not set 
too high. It is a distasteful phenomenon 
when fathers and mothers, evening upon 
evening, have to continue with their children 
the school lessons until late at night. Never- 
theless, the widespread occurrence of this is 
generally known and proves the point. 

For the rest, those who know about con- 
ditions in industry also know that only a 
few people are required who are able to 
produce scientific work. Of course, these 
too have to be trained at the university. The 
technical university is the place where every 
existing branch of science, however advanced, 
must be represented. It is not the same 
thing, though, whether a scientific subject is 
taught before a small circle of specially 
gifted listeners or before the broad stream of 
technical students. 

The second point which ought to be 
grasped is that the subject matter, as far as 
it is new to technology, ought not to be 
presented without careful sifting and setting 
out. Classical sciences like mathematics 
and mechanics have received their present- 
day shape through the labours of centuries. 
The most recently opened-up subject matter 
is nowadays for the most part still in a state 
of flux, and puts much greater demands upon 
people’s receptivity. Its assimilation is very 
difficult even for the experienced engineer; 
how much more so must it be for the student 
who first of all has to acquire the basis 
of the subject. In fact, to the student the 
subject matter in many cases appears as a 
limitless unstructured mass in which an 
orientation is well-nigh impossible. Here 
certainly is a partial reason why the success 
of scientific studies comes so little up to 
expectation. Therefore it is necessary to 
extract from the mass of material what is 
essential and to concentrate the teaching 
onthat. Ifthe subject matter were trimmed in 








June 9, 1961 THE ENGINEER 








this fashion and far-reachingly adapted to 
the understanding of the students, it ought 
to be possible to attain within a not too 
distant time an educational goal which in 
any case is not inferior to the present one, 
perhaps even superior. It follows that the 
technical university needs reform also as 
regards the manner of presentation of the 
subject matter. 

Now there remains in Europe hardly a 
single technical university at which there is 
no reform in progress. This, therefore, 
would seem to be a favourable opportunity 
to emplace the teaching of design in the 
syllabuses. In fact, however, the chief aim 
is to overcome the flood of subject matter 
and to relieve the students. It is therefore 
hardly likely that universities can be moved 
to accept a new educational objective. If 
this is to be achieved, the first step would 
have to be the recognition in the profession 
of the engineer of the natural order of rank 
of design and science. This order of rank 
has been very well and succinctly described 


by Professor Stiissi.* He said “ The gc 
of the engineer is an applied one and finds j 
justification in its synthesis with the ute 
the engineer. In this synthesis, however. ; 
is the art which dominates and science has 
to be the servant.” This means that desi 
holds the primacy by right, and that it al. 
ready betrays a fundamentally wrong attitude 
to demand that in the syllabuses desi 
should be given a little additional space 
the side of science. The first task jg 
to clear the syllabuses of all science and 
emplace design as befits its importance and 
primary position. Since we need science 
(as a servant), it also will receive space for 
existence. If, with Stiissi, we demand tha 
the engineer’s science is to be applied science 
then this does not mean reduction to the 
lowest common denominator and simplifi- 
cation, but restriction upon what is essential] 
Of this the student will take with him as 
much as possible, but in such a way that the 
effort does not detract from his train. 
ing for creative work. 


Engineering Associations of St. John’s 


Gate House, 


Clerkenwell 


By A. K. BRUCE, M.I.Mech.E., M.A.S.M.E. 


HILE St. John’s Gate House at 

Clerkenwell is notable as the only 
surviving example of the monastic gate 
houses once so numerous in London, its 
interest is by no means confined to historical, 
architectural and ecclesiastical associations. 
The existing building—formerly the south 
(and main) entrance to the Grand Priory of the 
Order of the Hospital of St. John of Jeru- 
salem—dates from 1504, when it replaced the 
gate house built by Prior Redington to 
replace one destroyed, in 1381, by Wat Tyler 
and his mob. The gate house has been sub- 
jected, since 1504, to much modification 
inside and out. For example, it should be 
mentioned that below the modern rag stone 
facings on the north and south elevations the 
walls are of hard red brick made from clay 
taken from the coneygarth long existing on 
the west side of Chancery Lane. We may 
gain an impression of the original aspect of 
its exterior walls by looking at the Lincoln’s 
Inn Gate House, Chancery Lane, built a few 
years later with bricks taken from the same 
coneygarth. The modern history of St. 
John’s Gate House begins in 1731 with the 
arrival there of an enterprising printer and 
publisher—son of a Rugby shoemaker— 
whose name was Edward Cave. Then forty 
years of age, he commenced in 1731 the 
publication known (at the outset) as The 
Gentleman’s Magazine or Trader’s Monthly 
Intelligencer, the first periodical in which the 
word magazine was employed as describing 
a collection of essays, news, miscellaneous 
items, &c. As editor, Cave used the nom de 
plume of * Sylvanus Urban of Aldermanbury, 
Gent.,” and the title page was adorned with a 
representation of the exterior of St. John’s 
Gate House as it appeared upwards of two 
centuries ago. Here it was edited, printed 
and published until 1781. 

Cave—who during his lifetime was editor 
and sole proprietor—died in 1754. He had 
been born in 1691 at Newton near Rugby and 
after spending some time at the Rugby 
grammar school, entered upon a variety of 
occupations—the accent being mainly on 
printing—until during 1731 he settled down in 


London at St. John’s Gate House. Apart 
from his pioneer work as editor, printer and 
publisher, Edward Cave had many and 
varied interests and was personally acquainted 
with some of the most distinguished men of 
the eighteenth century. Among them was the 
celebrated Benjamin Franklin, himself a 
successful printer and publisher who, wherever 
he went, invariably sought out printers and 
publishers. Among Franklin’s inventions 
was, as is well known, the lightning conductor, 
in the development of which he had become 
deeply interested since arriving—in or about 
1746—at his theory of the identity of lightning 
and electricity. When first submitted to the 
Royal Society this announcement appears to 
have been treated with such indifference that 
Franklin’s early communications were not 
mentioned in the Philosophical Transactions. 
It so happens that the matter was first made 
public by Edward Cave in the form of a small 
pamphlet where in Franklin suggested, inter 
alia, the possibility of drawing down the 
lightning from the clouds by means of a 
pointed iron rod. It seems that this pamphlet, 
though it did not attract much attention in 
England, was speedily recognised in France, 
so that early in 1752 D’Alibard is believed to 
have erected a lightning conductor in accord- 
ance with the method described by Franklin. 
Thereafter the Royal Society not only 
recognised the talents of the inventor but 
honoured him with election to fellowship 
and voted him the Copley gold medal for the 
year 1753. 

There does not appear to be any record of 
what actually transpired between Franklin 
and his friend Cave with regard to the 
lightning conductor, but the interest aroused 
in Cave is rendered manifest by the fact of its 
installation, in or about 1751-52, on the 
eastern turret of St. John’s Gate House. Itis 
confirmatory moreover both of Cave’s entet- 
prise and of his courage that he should have 
set up a lightning conductor on his own 
printing house at a time when the use of the 
so-called “ lightning-rod ” was viewed with 
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* “ Theorie und Praxis im Stahlbau,” Second Swiss Conference 
on Steel Structures, Ziirich, 1956. 
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rehension. As late as August, 
-_ professor Richmann, at St. Petersburg, 
was "killed during a thunderstorm when, 
approaching “ an insulated iron rod erected 
for the purpose of studying atmospheric 
electricity, he was fatally injured by a large 
spark or ball of fire” and died on the spot. 
His engineer, Sokoloff, who was present at 
the time, “ was thrown to the ground, but 
recovered after a short time.” Three years 
jater a lightning conductor erected in Germany 
by Winkler was removed due to a commotion 
raised by the local peasantry who ascribed the 
very dry summer to the existence of this 
“ lightning-rod.” Not long previously Muss- 
chenbroek, experimenting with his Leyden 
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jar, became so frightened as to remark, in a 
letter to Réaumur, that “ not for the imperial 
crown of France would he expose himself a 
second time.”” Such incidents enhance the 
respect we must feel not only for Franklin 
himself but for those early followérs among 
whom stands Edward Cave. 

Cave’s interest in the lightning conductor 
did not by any means exhaust his devotion to 
science and technology, since he was the 
inventor of a portable cannon capable of 
being carried by one man and of discharging 
a wide variety of missiles. Four of these 
weapons were, we read, erected on the roof 
of the Gate House. More important than 
his work on weapons was the interest which 
he displayed—long before the days of 
Arkwright’s spinning frame—in the spinning 
and carding of cotton, wool and silk. In 
this department Cave’s name is associated 
with that of Lewis Paul of Birmingham, who 
applied for, and was granted, the following 
patents: No. 562, June 24, 1738 (“A 
Machine for Spinning Wool and Cotton”) ; 
No. 636, August 30, 1748 (“A Machine 
for Carding of Wool and Cotton, etc.’’) ; 
No. 724, June 29, 1758 (“A Machine for 
Spinning Wool, Cotton and Raw Silk ”). 

_ As early as 1740 Cave became interested 
in the erection near the Fleet River—actually 
on the Turnmill Brook—of a small spinning 





mill which, managed by Lewis Paul, was 
equipped with machines for spinning wool 
and cotton, presumably on the lines referred 
to in patent No. 562. This mill did not prove 
a success and possibly Paul (who is described 
in the patent specification as “ Gentleman ”’) 
was not in possession of those qualities which, 
rather more than thirty years later, enabled 
Richard Arkwright (a barber and peruke- 
maker) to bring into satisfactory operation 
the first cotton mill in the world. Neverthe- 
less, the enterprise of Edward Cave is to be 
noted and had Lewis Paul been able to make 
an operational success of his spinning 
machine, the cotton industry might have 
developed before the time of Arkwright. 
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The spinning mill beside the Fleet River in 
London was not the only textile enterprise 
embarked on by Cave, since he promoted 
another mill in Northampton which, driven 
by a water-wheel, was equipped with carding 
cylinders of the type patented by Lewis Paul 
in August, 1748 (patent No. 636). Once 
again Paul appears to have been put in to 
manage the enterprise which, as in the case 
of the earlier spinning mill, was never brought 
into successful operation. Arkwright’s spin- 
ning frame (patent No. 931, dated July 3, 
1769) was first used at Nottingham, though 
it was not until 1771 that he received such 
financial support as enabled him to con- 
struct, at Cromford, Derbyshire, the first 
operationally successful cotton mill. Carlyle 
described him as “A plain, almost gross, 
bag-cheeked, pot-bellied Lancashire man, 
with an air of painful reflection.” He 
possessed, however, “ ingenuity, energy and 
unconquerable perseverance.” Never trained 
in the art of spinning, it is on record that 
he “toiled terribly,” rising at 5 a.m. and 
working on until 9 p.m. When Arkwright— 
then Sir Richard—died in 1792 he left 
estate amounting to £500,000 sterling. 
Never to be forgotten is the fact that by 
the time Arkwright had rendered his spinning 
frame operationally successful, the Watt 
steam engine was also becoming available. 
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Watt’s first patent (No. 913) had been 
granted in January, 1769, just six months 
before Arkwright’s patent (No. 931) for the 
spinning frame, so that the death of Edward 
Cave fifteen years before the date of Watt's 
patent is a reminder of the fact that he lived 
and died in the time of horse-gins, wind- 
mills and water-wheels, whereas Arkwright, 
while he began with water-wheels, lived to 
see the day of the double-acting rotative 
steam engine. While Cave’s creation of 
The Gentleman’s Magazine marked—as has 
been pointed out by one of his biographers— 
“an important epoch in the literary history 
of Great Britain,” the deep interest which 
he showed in the development of lightning 
conductors, portable ordnance and cotton 
spinning machines deserves to be better 
remembered. Not to be forgotten is the 
fact that on the title page of the first number 
of The Gentleman’s Magazine are printed the 
words E Pluribus Unum, subsequently adopted 
as the motto of the United States of America. 
Accompanying these memorable words on 
the title page is, as mentioned above, a 
representation of the old Gate House and 
viewing it to-day with some knowledge of its 
history and associations, we shall surely 
recall Dr. Johnson’s remark—recorded by 
Boswell—that when first he saw St. John’s 
Gate he “ beheld it with reverence.” 


*,4¢ . > 
British Standards Institution 
All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1, 


USE OF HIGH STRENGTH FRICTION GRIP 
BOLTS 


PART I: GENERAL GRADE BOLTS 


No. 3294 : Part 1 : 1960. Price 3s. The use of 
friction grip bolts in structural steelwork as an 
alternative to normal riveted construction has been 
established in a number of countries, notably in the 
United States, Germany, United Kingdom and Aus- 
tralia. The advantages of this method of steelwork 
construction lie in the rapidity of assembly on site 
and in the resistance of the joints to the effects of 
vibration or fatigue loading. In most cases, design 
has proceeded on the basis of the replacement of one 
rivet by one bolt of the same nominal diameter, pro- 
vided that the bolts are tightened to an agreed per- 
centage of the minimum proof load (90 per cent. 
in most cases). Experimental work carried out in 
the U.S.A., Germany and the United Kingdom has, 
however, led to a method of design based on a slip 
factor which is defined as the ratio of the load per 
effective interface required to produce slip in a pure 
shear joint to the total shank tension induced in the 
bolt or bolts. This British Standard gives the rules 
for design on this latter basis and includes information 
concerning the methods of tightening to be employed 
to produce the necessary shank tension in each bolt. 

Part 1, now published, covers the use of the general 
grade of high strength friction grip bolt specified in 
B.S. 3139, Part 1 (“* High strength friction grip bolts— 
General grade bolts ”’) in structural steelwork com- 
plying with B.S. 449. Other parts of B.S. 3294, to be 
published in due course, when the results of current 
research are available, will deal with the use of 
friction grip bolts of higher tensile strength. 


CALORIFIERS FOR CENTRAL HEATING 
AND HOT WATER SUPPLY 
PART 1: MILD STEEL AND CAST IRON 
PART 2: COPPER 

No. 853: Parts 1 and 2 : 1960. Part 1, 17s. 6d.; 
Part 2, 20s. Since 1939 this standard has been widely 
used as a basic guide in the manufacture and installa- 
tion of calorifiers and the new revised edition is 
published in two parts. Part 1 states requirements for 
riveted and welded steel and cast iron, and Part 2, 
requirements for copper calorifiers. Both parts 
apply to steam heated calorifiers of any output and 
also to water-to-water and electrically heated calori- 
fiers exceeding 50 gallons holding capacity. The 
requirements laid down are regarded as representing 
good practice, and in the specifications strength, 
method of construction, safety devices and pressure 
testing are all fully dealt with. 

Both parts of the standard contain marking 
clauses, requiring the manufacturer to indicate on 
the calorifier the thickness of the shell, the design 
pressures and hydraulic test pressures of the primary 
and secondary sides of the calorifier, and the B.S. 
number. The manufacturer is also required to issue 
a signed and dated certificate of construction and 
test for each calorifier, certifying that the calorifier 
complies in all respects with the requirements of the 
standard. 














Radio and Electronic Components 
Show 


(No. Il—Concluded from page 904, June 2, 1961) 


We review below a final selection of the items shown at this exhibition, which 

closed on June 2. Mr. Arthur F. Bulgin, chairman of the Exhibition Committee 

of the Radio and Electronic Component Manufacturers’ Federation, said in his 

opening address on May 30 that production in the industry was now running at 

2650 million items a year, worth £130 million, and that figures for the current 
year showed an increase of some 20 per cent in sales abroad. 


THE PLEssEY GROUP OF COMPANIES 


HE widely diversified products of the 

Plessey group, Ilford, Essex, were pre- 
sented in twelve displays representing differ- 
ent divisions of the organisation. Among 
capacitors and resistors, examples were 
shown of the new “Cascade” range of 
metallised paper capacitors, which are of 
folded construction instead of the long- 
established wound cylindrical form, and are 
produced on a machine, of Austrian origin, 
which has been used for many years in the 
production of booklets of interleaved cigarette 
paper. The “ Metallux ” metal film resistors 
in this section are made by a process of 
evaporating a metal-chrome alloy on to a 
ceramic rod in high vacuum. The group is 
actively investigating this technique because 
of the possibilities it offers of putting down 





Fig. 5—Two-gang variable capacitor with plastics film 
cielectric—Plessey 


networks of resistors and capacitors for 
micro-miniature circuits. The range of 
tantalum electrolytic capacitors has been 
extended by a new pattern in which the 
liquid dielectric is replaced by a solid. 
Variable capacitors for radio and tele- 
vision tuning were shown by the Havant 
Components Division and included the 
type 27 unit (Fig. 5) comprising two ganged 
190 pF. sections. This is claimed to be the 
smallest two-gang variable capacitor made 
in Britain, measuring lin by lin by in, 
and is designed specially for pocket transistor 
radios. Its small size is made possible by 
the use of a low-loss plastic film of high 
dielectric constant between the fixed and 
moving vanes. This capacitor can incorporate 
a wave-change switch so that after 180 deg. 
movement in which it tunes over the whole 
m.f. band, it can be rotated further to 
provide fine tuning of a single preselected 
long-wave station, such as the B.B.C. Light 
Programme. Examples were shown of 
Plessey printed circuit switches incorporating 


tuning elements. The elements are printed 
on an epoxide resin glass-fibre laminate. A 
motor-driven frequency-selector switch of 
this kind was seen incorporated in a Services 
radio equipment. 

In connection with a display of silicon 
rectifiers, it was pointed out that the group 
has set up its own manufacturing plant for 
this material because of the significance of 
silicon in the development of solid circuitry 
and the importance of acquiring intimate 
knowledge of its properties. 

Examples were shown of permanent mag- 
nets manufactured by Preformations, Ltd., 





Fig. 6—Selection of permanent magnets in ‘*‘ Magloy ”’ 
materials—Plessey 


in precipitation-hardened “* Magloy ”’ mater- 
ials. One of these, “ Magloy 4” lends 
itself in particular to shapes and sizes of 
magnet which normally are difficult to 
obtain. This material has a coercive force of 
1100 and is therefore particularly suited to 
the production of “stepped” magnetic 
fields in many types of electronic focusing 
devices. Magnets of “ Magloy”’ material 
are used in the rolling stock equipment of 
the British Railways automatic warning 
system, and prototype track magnets have 
been supplied for trial. Examples of “* Mag- 
loy”’ magnets are illustrated in Fig. 6. 
For protection against inadvertent “ short- 
ing” of the magnetic gap, magnets can be 
provided with a non-magnetic coating in 
the form of an aluminium die-casting, which 
may also be used to mount the magnet. 
An alternative for small quantities or proto- 
types is a _ synthetic _plastic-impregnated 
cotton material which is available in various 
thicknesses and provides a finished, wear- 
resistant surface, unaffected by moisture and 
able to withstand temperatures from —60 
deg. to +170 deg. Cent. 


MULLARD, LTD. 


Among miniature capacitor developments 
shown by Mullard, Ltd., Mullard House, 
Torrington Place, London, W.C.1, was a 
new range of sub-miniature tantalum electro- 
lytics suitable for transistor equipments. 
The tantalum pentoxide dielectric formed 
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within the capacitor is very much thj 
and can withstand a higher voltage than the 
more conventional aluminium oxide. Hence 
an increased voltage/capacity product ; 

obtained, resulting in smaller physical dj m1 
sions. The range comprises ten Varieties 
graded according to their capacities and 
voltage ratings in cans of three different sizes 

The smallest can measures only 00g: 
by 0-2in and houses a capacitor of 0.64 mfd, 
25V working or, for example, one of | -6 mf 
10V working ; at the other end of the 
capacitors as large as 40 mfd, 2-5V workin, 
or 16 mfd, 6-4V working, are in cans scalin 
only 0-12in by 0-35in. : 

In the miniature electrolytic range, eighteen 
new capacitors have been introduced, extend. 
ing the capacities available to 640 mfd and 
maximum working voltage to 64V dc. 
largest size of can (0-35in by 1-2in) houses 
capacitors as large as 640 mfd, 2-5V d¢ 
working, or 32 mfd, 64V d.c. working. 
Capacitors of the three largest sizes are 
available modified for printed circuit mount. 
ing by means of a yellow plastic base through 
which two connecting wires protrude ready 
for direct soldering to the board (Fig, 7) 
The negative lead is identified by a symbol 
on the base moulding. 

In the electronic tube and _ transistor 
section a 14in metal-backed tube, AW36-10, 
designed for portable transistor television 
receivers was shown. This has a low. 
consumption heater drawing 165mA at 
11-5V and will operate at e.h.t. voltages 
between 8kV and I6kV. Focusing is 
electrostatic and deflection magnetic, with 
a scanning angle of 90 deg. The overall 
back-to-front measurement is 32imm; 
maximum frontal dimensions are 335-2mm 
in width by 271-2mm in height. New 
silicon devices includes a variable-capaci- 
tance diode (BA102) for automatic frequency 
correction in television and v.h.f./f.m. te- 
ceivers. This is of double-ended construction 
and of small physical dimensions (6-5mm 
long by 2.5mm diameter) making it suitable 
for printed circuit board mounting. 

A range of quick-heating transmitting 
valves for mobile transceivers was shown, 
which can be ready in operation within less 
than a second from cold so that energy 
supplies can be conserved by switching 
them off in standby periods. Depending on 
their characteristics, these valves use one of 
two forms of cathode. One consists of a 





Fig. 7—Miniature electrolytic‘|capacitors for direct 
mounting to printed circuit: boards—Mullard 
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coated ribbon of large cross section ; 
the other of a number of thin oxide-coated 
wires connected in parallel. Both operate at 
low a.c. voltages (about 3¥V or less). Physic- 
ally, the cathodes are short, which brings 
the advantages—particularly desirable in 
mobile equipment— of reduced microphony 
and greater robustness. The range comprises 
four valves : one tetrode (QZ06-20) with a 

wer output of 66W, and three double- 
tetrodes with power outputs of 14W (QQZ03- 
10), 45W (QQZ03-20) and 85W (QQZ06-40) 


respectively. 


short, 


FERRANTI, LTD. 


Among exhibits from its Scottish Group 
of factories, Ferranti, Ltd., Hollinwood, 
Lancs, showed the pulse measuring potentio- 
meter (Fig. 8) for measurement of high- 
voltage pulses in radar transmitters and other 
ulse circuitry. This unit (PD-30) can either 
be built into an equipment to provide a 
permanent pulse-voltage measuring facility, 
or can be supplied in a case as a portable test 
instrument for use in the laboratory. It 
consists of a high-voltage vacuum capacitor 





Fig. 8—Pulse-measuring potentiometer—Ferranti 


internally shielded by a metal cylinder to 
eliminate the effects of external stray capaci- 
tances, and a lower element which is either a 
capacitor for high-voltage division or a resis- 
tor for differentiation. The lower elements 
are protected by a Ferranti AD.42 cold 
cathode diode. 

The instrument is designed for handling 
high-voltage pulses up to 30kV and has four 
ranges provided by aselector switch giving two 
preset voltage division ratios and two differ- 
entiation ratios. Voltage division ratios are 
normally preset for ratios of 250 : 1 and 
500 : 1 and differentiation ratios are preset 
for 7-S5kV/u/V and S5kV/us/V. $Input capaci- 
tance of the measuring oscilloscope has 
some effect on the calibration, and an allow- 
ance of 45 pF. has been made. On the most 
sensitive 250 : 1 range a change of 8-5 pF. 
produces approximately a 1 per cent error. 
The top capacitance of the device is 3-4 
+0-2 pF. and the total load capacitance is 
6 pF. maximum. The instrument is supplied 
with connecting leads for the high-voltage 
and oscilloscope connections. Shunting effect 
of the connecting cable capacitance on the 
resistive element is minimised by inserting 
the lead through a plug/socket incorporating 
selected terminating resistors. 


HUGHES INTERNATIONAL (U.K.), LTD. 


Demonstrations on the stand of Hughes 
International (U.K.), Ltd., Kershaw House, 


Great West Road, Hounslow, Middlesex, 
showed the reverse recovery characteristic of 
switching diodes made at the company’s 
Glenrothes factory in Scotland, and fre- 
quency control by means of a silicon capaci- 
tor. In the ultra-fast switching demonstra- 
tion the forward current through the diode on 
test was switched off by a pulse with a rise 
time of a fraction of a nanosecond and a 
duration of a few nanoseconds. Reverse 
current exists at the instant of switching, 
and persists until all the charge stored in the 
diode by the passage of forward current has 
either been withdrawn or has recombined 
within the diode. It was shown that this 
process was complete in a few nanoseconds. 

The silicon capacitor demonstration em- 
ployed a Hughes p-n junction device of the 
HC70 series. To vary the capacity, a d.c. 
bias is applied in the reverse direction to 
that causing easy current flow, and pro- 
duces at the junction a region of virtually 
zero carrier density. This is known as the 
“depletion region” (being deprived of 
electrons and holes), and it widens as the 
bias is increased. The effect may be con- 
sidered to increase the distance between the 
two conducting areas of the silicon, which 
serve as the plates of the capacitor. In 
automatic frequency control the silicon 
capacitor replaces a reactance valve. The 
output voltage from the discriminator varies 
the voltage on the silicon capacitor and hence 
varies the local oscillator frequency so as to 
correct for any frequency drift due to ex- 
traneous causes. A typical characteristic is 
that of the HC7007, of which the capacity 
changes from 200 pF. to 20 pF. for a change 
in bias voltage from 6-3V to 25V. 


BRUSH CRYSTAL COMPANY, LTD. 


Two new piezoelectric components were 
shown by the Brush Crystal Company, Ltd., 
Hythe, Southampton. They were the over- 
tone “ Transfilter’’ (T.O. series) and the 
fundamental “ Transfilter” (T.F. series). 
T.O. “ Transfilters ” are ceramic filters with 
impedance matching characteristics. The 
piezoelectric disc vibrates at the first over- 
tone of its fundamental radial mode, forming 
a four-terminal network with a high impe- 
dance input and a low impedance output. 
With appropriate circuit design, the over- 
tone “ Transfilter’’ can replace the trans- 
former or inductive and capacitive elements 
used in conventional frequency-selective cir- 
cuits, as in i.f. coupling. The T.F. “ Trans- 
filter ’’ is a ceramic filter that can replace an 
emitter by-pass capacitor in transistor i.f. 
amplifiers with improvement in selectivity 
and simplification of circuit alignment 
procedure. The components are suitable 
for printed circuits and can be mounted by 
automatic assembly techniques. Overall 


measurements of a TO series filter are 
1-12in high by 0-64in wide by 0O-15Sin 
deep. The T.F. unit measures 0-64in 


high by 0-29in wide by 0-15in deep. 


M-O VALVE COMPANY, LTD. 


A development in cathode-ray tube tech- 
nology was illustrated by the LD603 Sin 
post-deflection acceleration instrument tube 
shown by the M-O Valve Company, Ltd., 
Brook Green, London, W.6. This tube 
(Fig. 9) is now being prepared for produc- 
tion. Post-deflection acceleration of the 
electron beam in a cathode-ray tube increases 
trace brightness without incurring the loss 
of sensitivity that would result from an 
increase of final anode potential. In existing 
helical post-deflection accelerators, how- 
ever, some loss of deflection sensitivity and 
scanned area occurs. In the LD603 accelera- 
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tion is produced by a mesh mounted about 
an inch behind the screen, and the tube is 
said to possess three times the deflection 
sensitivity of helical p.d.a. tubes while main- 
taining a scanned area of 10cm by 6cm. 
This increase in deflection sensitivity will 
considerably facilitate the design of wide- 
band deflection amplifiers. Another char- 
acteristic of this method of p.d.a. is its greater 
freedom from pattern distortion and deflec- 
tion defocusing. The tube has an X-deflec- 
tion sensitivity of 9-5V/cm and a Y-sensitivity 
of 3-7V/cm with 1-5kV at anodes 1 and 3, 
and 10kV at anode 4. 

The company also showed a range of 
travelling wave tubes, including the TWCS5 
periodic-focusing 11W power amplifier, which 
has been specially developed for multi- 





Fig. 9—Cathode-ray tube with post deflection accelera- 
tion by means of a mesh behind the screen—M-O. 
Valve Company 


channel telecommunications systems. 
Examples of corona discharge tubes for 
voltage stabilisation were exhibited. In 
these tubes the discharge takes place between 
a wire anode and a cylindrical cathode, 
inside which the wire is mounted axially. 
Hydrogen is used as the filling gas in order 
to obtain the required low impedance. One 
of the main applications of such tubes is 
as shunt stabilisers for high-voltage power 
units supplying currents under ImA. Typical 
duties are as shunt stabilisers in the power 
units for Geiger-Muller tubes, photo-multi- 
pliers, cathode-ray t and other low- 
current electron beam devices. Apart from 
their use as shunt stabilisers, they can be 
employed as voltage references. Tubes with 
conventional valve envelopes can be made 
to stabilise voltages in the range 350V to 
7000V and can pass between 4mA and ImA. 


Technical Reports 


An Automatic 1000-Channel Readout System 
(A.E.R.E.-R3291). By R. L. Elliott. U.K. Atomic 
Energy Authority. H.M. Stationery Office. Price 


4s. 6d.—This report describes the design of an equip- 
ment in which standard relays and uniselectors are 
used to transfer digital information, originally stored 
on a ferrite matrix, from transistor trigger circuits 
on to perforated paper tape. A reperforator control 
unit and a high-speed reperforator are used in con- 
junction with the electronic sorting and counting 
equipment of a 1000-channel neutron velocity spectro- 
meter, using ferrite data storage. In the particular 
application described in the report, a beam of 
neutrons from the “ Dido ” reactor is passed through 
a mechanical shutter which allows only short bursts 
of neutrons to reach the sample under test. The 
neutrons which pass through the sample travel 
down a 100m evacuated tube before being detected 
by a scintillation counter. The resulting electrical 
pulses are stored in one of 1000 channels depending 
on the time of flight of the neutrons and thus their 
velocity. At the end of the experiment the stored 
information is read out, by the reperforator, as 
perforations on a continuous paper tape. The tape 
is then fed into a special tape-to-card converter 
which transfers the information on to standard 
* Hollerith ”’ punched cards suitable for processing 
in a card computer or card printer. 
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Bulk Handling 





TERMINAL for shipping raw sugar in 
bulk to ocean-going vessels has recently 
been brought into full operation at George- 
town, British Guiana. It is on the east bank 
of the Demerara River and is owned and 
operated by Demerara Sugar Terminals, Ltd. 
Simon Handling Engineers, Ltd., working in 
conjunction with the staff of the Booker 
Group were responsible for the design of the 
mechanical handling plant and structures, and 
supervised its erection and commissioning. 
The terminal is capable of loading sugar on 
to a ship at 500 tons per hour, taking in from 
barge or coaster at 200 tons per hour, and 
taking in from road vehicles at 100 tons per 
hour. These three functions can be per- 
formed simultaneously if necessary. Sugar 
can also be transferred at a rate of 200 tons 
per hour between two large storage buildings 
having a combined capacity of 40,000 tons. 
The block plan shows the layout of the 
terminal. Sugar brought from the factories 
by road vehicles is carried in containers and 
is tipped into an intake hopper at the road 
intake house. This hopper discharges on to 
an inclined conveyor which carries the sugar 
to the top of a junction tower for delivery to 
either of the two stores. Sugar brought by 
coasters and barges is unloaded at the river 
intake jetty. Here two fixed booms extend 
over the barge berth on the landward side, 
and two hinged booms extend over the berth 
on the river side where coasters can be 
accommodated as well as barges. A travers- 
ing crab with a grab operates on each pair of 
fixed and hinged booms. Each grab dis- 
charges into a hopper in the base of the 
unloader structure from which sugar is 
transferred by a conveyor to a transfer house 
supported on a nearby dolphin. Here the 
sugar is transferred to the tail end of a long 
inclined conveyor which carries it to the top 
of the weigher tower situated to the river 
side of the two stores. After being weighed 
the sugar is carried by an inclined conveyor 
from the base of the weigher tower to the top 
of the junction tower and from this point it is 
delivered into either store by steel band 
conveyors in the same way as sugar delivered 
by road. Distribution of the sugar inside each 
store is by mobile ploughs. 
For shipment, sugar is reclaimed through 
openings in the floor of each store on to 
centrally situated belt conveyors delivering to 


Plant for Sugar 


A plant has recently come into full operation at Georgetown, British Guiana 

for bulk-handling sugar at a total rate of about 800 tons per hour. It 

incorporates a store of 40,000 tons capacity, and facilities for receiving sugar 
by road or by barge or coaster, and for delivering on to an ocean vessel. 


the base of the junction tower. It is then 
conveyed to the top of the weigher tower, 
weighed and discharged through a hopper 
on to the long inclined conveyor which 
delivers to the mid point of the loading gantry. 
Here it is transferred by a bifurcated chute to 
both or either of two shuttle conveyors, each 
feeding a loading conveyor, one on the south 
span of the gantry and the other on the north. 
This arrangement enables sugar to be loaded 
to two hatches of a vessel simultaneously. 
Each loading conveyor is carried in a retract- 
able boom carried in a travelling crab, and 
the telescopic chute at the end of each 
conveyor is thus capable of being positioned 
over any point of the hatch opening. When 
either chute is being repositioned the full flow 
of sugar can be temporarily diverted to the 
chute on the other span. 


RIVER INTAKE 


Each unloader of the river intake incor- 
prates a travelling crab running on tracks 
carried on the booms. Each crab has three 
motors and is for a normal working load of 
4 tons including the weight of the grab. 
Operation is based on a cycle of sixty seconds 


COASTER OR BARGE UNLOADING 
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for loading the grab in the coaster’s 
hoisting the grab, traversing the crab to the 
intake hopper, unloading, traversing back 
lowering for the next load. The grab load 
75 cubic feet allows a capacity of from Li to 
2 tons of sugar. The peak unloading rate ig 
therefore of the order of 210 tons per hoy 
for both grabs together. 

The grab hoisting motion consists of two 
independent systems of gears and 
barrels, each barrel being electrically driven 
through gearing. The crab traverse jg 
effected through first and second reduction 
gears from an electric-motor drive. The 
grabs are of the four-rope type to minimise 
grab spin. 

An operator’s cabin is suspended under 
one end of each crab frame. The fixed and 
hinged booms of the unloaders are fitted with 
curtains of toughened fabric which can be 
closed to give protection against adverse 
weather. 


WEIGHING AND DISTRIBUTION 


The weigher tower houses two “ Seryo. 
Balans ” weighers, one of 500 tons per hour 
capacity and the other of 200 tons per hour, 
supplied by Demerara Sugar Terminals, 
Ltd. Sugar brought by conveyor from the 
river intake is delivered through chutework 
into the 200 tons per hour weigher. After its 
weight has been recorded it is deposited into 
a 6-ton hopper, thence it passes through a 
chute with a hand-operated adjustable control 
gate to a conveyor which delivers it to the top 
of the junction tower. From this point in the 
system the same equipment is used for 
distribution to the store whether the sugar is 
brought in by road or river. A bifurcated 
discharge chute with a power-operated 
two-way gate routes it to either the north or 
south store. 

Each of the steel band conveyors for 
distribution of sugar in the stores runs at a 
slight incline from the junction house and 
then horizontally along the apex of the store 
roof. Two mobile ploughs in each store, 
propelled by hand winching gear, divert the 
sugar into store, any remaining part of the 
load being delivered over the head pulley. 

The two steel-band conveyors in the stores 
are the only conveyors of this type in the 
terminal, all the remainder being troughed 
belt conveyors. One of the reasons for 


choosing steel-band conveying in combination 
with the ploughing-off method of distribution 
in preference to the troughed belt and throw- 
off carriage combination, was because the 
latter 


method involves contact between 


RETRACTABLE BOOM CONVEYORS 
WITH TELESCOPIC SPOUTS 






y f 
LOADING Gantry 


R 
'. 
R 








c ——— 








| SOUTH STORE 








POWER HOUSE 


ROAD INTAKE HOUSE 















TH 


ee S S546 Sas ak 


se 8? — Gee we 











THE ENGINEER June 9, 1961 


(Left) Travelling grabs unloading a coaster at the river intake. 


pulleys and the load-carrying side of the belt, 
which was considered unsuitable because of 
the sticky nature of the sugar. 


RECLAMATION AND LOADING 


Sugar is reclaimed from the stores through 
fifteen outlets in the floor. Mobile reclaiming 
machinés assist the flow of sugar through the 
openings when necessary. Each opening is 
approximately 11ft by 9ft, with an outlet 
hopper and an outlet frame incorporating a 
series of hand-operated louvres for controlling 
the movement of sugar. The sugar is loaded 
on to the reclaiming conveyor through feed 
shoes, of which there are four in each store. 
Each feed shoe is mounted on a carriage, 
running on rails which form part of the con- 
veyor steelwork, and is hand-propelled. The 
outlet from the feed shoe has side guides and 
an adjustable profile plate which controls the 
load of sugar carried away by the conveyor. 

Sugar is delivered by the two reclaiming 
conveyors into a common discharge chute at 
the base of the junction tower, on to an 
inclined conveyor leading to the top of the 
weigher tower. Here it passes into the 
500 tons per hour “ Servo-Balans ”’ weigher 
and thence into a 10-ton hopper. From the 
outlet of this hopper it is fed on to the 475ft- 
long conveyor leading to the mid point of the 
shipping gantry. 

The shipping gantry has two clear spans of 
177ft each. Sugar is delivered over the head 
pulley of the shipping conveyor into a 
bifurcated chute with a power-operated gate, 
for delivery on to both or either of the two 
shuttle conveyors, one in each span. Each 
shuttle conveyor is mechanically connected 
with a travelling crab running on rails which 
form part of the gantry structure. The crab 
carries an extensible and retractable loading 
boom on which is supported a further shuttle 

conveyor running at right angles to the first, 
and receiving the sugar from it. This con- 
veyor can be extended to deliver the sugar at a 
maximum of 64ft 6in and retracted to deliver 
it at a minimum of 16ft 6in from the centre 
line of the shipping gantry. The sugar is 
delivered into the ship’s hold from the second 
shuttle conveyor through a telescopic chute, 
consisting of aluminium sections, which is 
hung from the end of the retractable boom. 
With the 160ft range of movement of the first 





in the central tower of the shipping gantry 


shuttle conveyor along the gantry and the 
48ft range of movement of the second shuttle 
conveyor transverse to it, sugar can be 
delivered at any point within an area of 
7680 square feet, over a vertical range of 
approximately 50ft provided by the telescopic 
action of the delivery chute. 

A winch in the central tower of the gantry 
provides the motive power for the travel of 
each crab and its associated shuttle con- 
veyors at a speed of 25ft per minute. A 
winch carried in the travelling crab retracts 
and extends the loading-out boom, the 
winch drum operating continuous ropes 
attached to each end of the boom frame. 
Winch gear is mounted in the boom structure 
adjacent to the drive for the secondary shuttle 
conveyor to extend and collapse the telescopic 
chute. The secondary shuttle conveyor is 
protected at the sides by aluminium alloy 
wind shields and on top by collapsible 
toughened fabric covers arranged so that the 
cover over the front section of the conveyor is 
extended when the one at the back is collapsed, 
and vice versa. 


CONVEYORS AND CONTROL EQUIPMENT 
Nominal conveyor speeds are 300ft per 
minute for the road and river intake as far as 
the junction tower, 380ft per minute for the 
steel-band store-distribution conveyors, and 
350ft per minute for the reclaiming, shipping 
and loading conveyor line. All troughing 
sets are “ sealed-for-life ’’ ; the return idlers 
prevent the build-up of sugar and consist of 
hard rubber discs mounted on a steel roller. 
Build-up of sugar is also prevented by snub 
and fabricated-cage diverting pulleys. 
Tensioning gear on the conveyors is 
variously screw or automatic deadweight 
gear. On the reclaiming conveyors and the 
conveyor between the weigher tower and the 
junction tower the deadweight tensioning is 
at the tail end and the tail pulley is mounted 
on a moving carriage. All the belt conveyors 
are fitted with an adjustable steel scraper and 
with either a pair of rotary nylon brushes, 
electrically driven through a chain trans- 
mission, or a single brush of the same type, 
chain-driven from the head pulley. 
Corrugated aluminium sheeting has been 
extensively employed throughout the terminal 
as a roofing and cladding material. A gap 
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(Right) Looking down on the winches for the shuttle conveyors, travelling crabs and loading booms 


between the upper edge of the wall cladding 
and the roof on all structures gives illumina- 
tion by reflected natural light, and also 


assists natural ventilation. Weather pro- 
tection is ensured by a generous overhang on 
all eaves. Corrugated perspex lights have 
been employed at various points as well as 
windows, and additional ventilation is provid- 
ed where necessary by louvred construction 
in aluminium sheeting. 

The main switch boards for the terminal 
are in a control room in the junction tower, 
where there is also a panel for controlling the 
shore conveyors which has a mimic diagram 
fitted with indicator lights to show which 
conveyor is running. There is a starter 
board and a control panel with mimic dia- 
gram for the bifurcated chute gate and the 
four shuttle conveyors in the control cabin in 
the shipping gantry. The crab travel and 
loading-out boom motions in each span of the 
gantry are controlled from either of two 
duplicate push button stations. A twenty- 
five-line telephone panel with eighteen tele- 
phones is provided for intercommunication 
between various points of the terminal. 
All the electric-motor drives in the terminal 
were provided by Demerara Sugar Terminals, 
Ltd. to the specification of Simon Handling 
Engineers, Ltd. 


PLANT FOR PLAstics Dip CoATING.—For the plastic 
coating of components using the “* fluidised ” powder 
technique a semi-automatic plant was _ recently 
installed at the Birmingham works of Guest Keen 
and Nettlefolds (Midlands), Ltd. The plant was 
specially developed by Lionel Hook and Sons, Ltd., 
of Ebley, Stroud, for applying a decorative and 
protective plastic finish to hooks. It comprises : a 
preheating oven with variable-speed chain conveyor ; 
a central unit housing the electrical control gear and 
fitted with a conveyor and suitable flight bars for 
immersing the work into the powder for a predeter- 
mined period ; a device for the collection of surplus 
powder after dripping; and a final curing oven through 
which the hooks are moved on a third variable-speed 
conveyor. 

Gass Pump.—A compact glass pump introduced 
by Q.V.F., Ltd., Stoke-on-Trent, is designed to 
provide an efficient pump in which the chemical and 
shock-resistant qualities of borosilicate glass are 
applied to the conveyance of corrosive liquids. The 
pump, made in two sizes with | h.p. and 3 h.p. 
motor drives, is of the non-priming centrifugal 
design, running at 1400 r.p.m. Its glass impeller 
has six tubular arms, which thrust liquid through the 
tangential outlet in the glass casing. The outlet 
branch incorporates an orifice which prevents the 
motor being overloaded. 
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Letters to the Editor 


CREATIVE ASPECTS OF 
ENGINEERING DESIGN 


Sir,—Professor Francis’s plea for recog- 
nition of the creative aspects of an engineer’s 
work is most timely. The design course 
should be the most exciting course in an 
engineering curriculum. When it is then 
recognition is usually automatically forth- 
coming. The key to an effective course is 
imaginative choice of projects ; nothing is 
more stimulating to students than an unusual 
problem with a touch of glamour—try 
asking them for a machine to beat the World 
1-mile, standing-start, bicycle record or a man- 
powered ground-effect machine, for instance. 

It is obvious that such projects must be 
group efforts and will require considerable 
time, but these are advantages: in group 
projects students exercise considerable super- 
vision over one another and rarely allow 
unsound work to pass unchallenged, whilst 
the lengthy period available for the project 
gives them a chance to investigate all sources 
of information. 

Good projects are thus of considerable 
value, they not only provide an opportunity 
for the students to revise and integrate many 
engineering subjects, they provide the first 
insight for many into professional problems 
and practice, and they encourage extensive 
use of library and business facilities. Good 
projects of course also make considerable 
demands on the instructor, extremely careful 
preparation is needed to ensure that require- 
ments are realistic and that the work can be 
completed on time by all groups. The lecture 
course must also be kept flexible and topics 
arranged in accordance with the progress of 
the design. The syllabus should be a vital 
not a static thing ; the purpose of the design 
course is not to make good omissions in the 
mechanics or strength of materials courses 
but, as Professor Francis says, to develop the 
creative faculty. 

F. Howitt 

Assistant Professor, 

Mech. Eng. Dept., 
McGill University, 
Montreal 2, Quebec. 
May 31, 1961. 


Sir,—Professor Francis’s paper must have 
crystallised for many young engineers like 
myself the feeling that our college education 
was not all it might have been. I know only 
too well how inadequate one can feel when 
presented with a design problem to which 
there is no mathematically exact answer and 
no hope of using “ what we did last time ” 
as a guide. It is a salutary and most frust- 
rating experience considering that one has 
spent probably four years in college where 
one ought to have learnt how to deal with 
such situations. Older engineers will always 
tell you that “ experience ” is the only guide 
in dealing with such problems, but I am sure 
that Professor Francis is right when he 
suggests that there is a “ science of tackling 





problems ” which can and should be taught 
along with the analytical means for checking 
the solutions. My own view is that worth- 
while “experience” rarely extends back 
more than about a year to eighteen months 
for most individuals. To speak of having 
ten or twenty years’ experience implying that 
this is of greater value than two or three 
years seems to me a contradiction in terms 
in these days of rapid technological advance. 

The paper rightly emphasises the central 
position of “ design ”’ in the range of activities 
properly executed by engineers, but to-day 
there is a great deal of lip-service paid to this 
importance of design while little or nothing 
is being done to ensure that our best engineers 
are put into design positions where their 
influence can be felt. It is not enough to 
teach graduates design ; they must be put 
where the teaching they have had can per- 
meate the whole organisation. The engineers 
themselves are partly to blame for they either 
refuse to accept design jobs on graduation 
or worse still accept the kind of job which 
should properly be done by a detail draughts- 
man. I once worked in an office where about 
a dozen honours graduates were doing detail 
layout work. Eventually all the more active 
ones realised that this was not design and 
did not represent a proper use of their talents 
and they left. The firm concerned did not 
seem to realise this waste and was most 
upset when these valuable men left the office 
and, in most cases, the employment of the 
firm as well. 

Many managers nowadays think that they 
can solve all their design problems by putting 
graduates in the design office and leaving 
them to it. Nothing could be worse for 
either party ; the graduate will soon become 
infected with whatever philosophy is current 
in the office and the firm will not get the 
results it expects. The universities and 
technical colleges must take the responsibility 
for this and until such time as design is 
taught properly and not as an afterthought 
to the more mathematical disciplines our de- 
signers will not be able to compete on even 
terms with their continental rivals. 

ALASTAIR W. H. L. WRIGHT 

8, Gravel Lane, 

Moss Pit, 
Stafford, 
June 5, 1961. 


MILLIONS TO BE SAVED ? 


Sirn,—No one will disagree with the 
principle expressed by Brigadier Lloyd that 
one should compare like with like, although 
there must be many who wish that he adhered 
to this principle himself, since it is his 
inability to do so which has prevented the 
important question of railway conversion 
from being resolved long ago. 

There is no similarity between the financial 
obligations of British Railways and any 
airline company ; to pretend there is ignores 
the very considerable sums that have been 
paid in subsidies ever since flying began in 
earnest. One example will suffice to show 


the clear advantages enjoyed by air trans. 
port. The installation of A.W.S. will cog 
£20,000,000 or £1,000,000 annually in 


interest charges alone at 5 per cent. Meap. 
while air traffic control is provided free to the 
airline operators and cost over £1 annually 
which sum is charged to the taxpayers, 
Over the maximum distances encountered in 
this country a pure jet is not economical and 
the rail fare is not 24d. per mile. 

Tests made in Toronto proved that a 
single track of railway could do the work 
of sixteen express lanes used wholly by 
motorists. What is the point in remarking 
that London underground track is not 
worked to its maximum capacity? The 
table you published on May 12 is full of 
similar unreasonable comparisons and | 
should appreciate an opportunity to com. 
ment on them. 

There is already an existing capital liability 
in respect of rail track, the interest charge 
thereon averaging £1500 per mile, but if the 
railway system is taken over, the whole 
capital liability must be taken over too and 
the interest on this averages £50,000 per 
mile. Most of the money to be spent on 
rail track is not properly capital expenditure 
since the bulk of the work is delayed main- 
tenance and replacement. However, we will 
not quibble over terms. The sum involved 
is £105 million with a similar sum in respect 
of signalling, giving a total capital cost of 
£210 million or say £12,000 per route-mile. 
Conversion costs at £30,000 seems a little 
low in view of the average of £40,000 for 
converting the whole of the M. and G.N. 
with individual miles costing between 
£36,500 and £75,500. However, we will 
conceded the point and agree on the differ- 
ence, say, £35,000 per route-mile. 

A reliable figure for railway maintenance 
is £4500 per mile rising by another £1500 
after modernisation. The figure for annual 
cost must include interest on the old as well 
as the new capital. 

In theory a railway track can have a 
capacity of thirty trains per hour composed 
of non-corridor stock seating 1000. In 
practice fifteen per hour is more reasonable 
since this allows for the use of level crossings 
and for crossing trains over at flat junctions. 
American assessment of lane capacity on 
motorways is 800 in first lane, 1100 in 
second lane, 1800 in third and subsequent 
lanes. However, this in free-flow conditions 
and they do not exist on British Railways. 
There are over 24,000 level crossings, all of 
them providing a right of way and many of 
them available to vehicular traffic. These 
crossings differ from motorway intersections 
since they allow traffic to cross at right 
angles also presumably to turn right, whereas 
on a motorway only a left-hand turn is 
allowed (right hand in America of course). 
With station stops and flat junctions there 
is an intersection roughly every 4 mile on the 
railway system, much the same as on many 
trunk roads. In these conditions traffic 
capacity of a two-lane highway is reckoned 
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at 4500 vehicles per day (America) or 9000 
1 day (England), giving a lane capacity of 
say, 250 vehicles per hour which if they 
happened to be sixty-seater coaches would 
mean 15000 passengers or the same as a 
railway line. ia Se 

The figure for unit capacity is unimportant 
since one must distribute one’s costs among 
the actual traffic carried. If the present 
trend in coach travel is maintained there 
would appear to be a fall in traffic and not 
the reverse. The table is now : 
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R. J. HARBACH 


Hon. Sec., Midland Area, 
The Railway Development Association, 
33, Moordown Avenue, 
Solihull, Warwicks. 
June 3, 1961. 


Book Reviews 


Nuclear Propulsion. Edited by M. W. 
THRING. Butterworth and Co. (Pub- 
lishers), Ltd., 4 and 5, Bell Yard, London, 
W.C.2. Price 50s. 


Tus book is unusual in that it gives no 
indication to the prospective reader beyond 
its title of its objectives, its level or its 
contents, either by foreword, preface, or 
dust-cover summary. In fact, it gives an 
up-to-date assessment of the problems and 
developments of nuclear energy for propel- 
ling ships, aircraft and space rockets. It is 
suitable for degree level engineers and others 
who have an interest in future applications, 
but is not a specialist’s book. 

There are sixteen chapters contributed by 
fourteen authors, headed by Professor Thring, 
of Sheffield University. They are mainly his 
colleagues from the University, but include 
one or two representatives from industry 
and official establishments. All have made 
excellent contributions in their own right, 
but the result tends, in spite of the logical 
sequence of chapter titles, to be a series of 
unconnected lectures. This has some advan- 
tages and equally some drawbacks. It is, 
for instance, convenient to have material 
data such as neutron absorption cross sec- 
tions tabulated near the text discussing them, 
but it seems unnecessary to include them in 
chapter after chapter, especially if the values 
are not always coincident. It certainly seems 
lavish to use a complete double page for a 
table and then repeat it exactly some thirty 
pages later. 

The first three chapters deal with funda- 
mentals of the nuclear reaction, the physics 
of reactors, and the thermodynamics of 
propulsion engines. The last of these, 
although its title refers to the application of 
nuclear power, has no other reference to the 
subject and consequently can hardly claim 
to assist the reader in his appreciation of it. 
A similar comment may be made about the 
final chapter on medical and _ biological 
aspects of life in sealed cabins and to a 
lesser degree on the chapters dealing with 


chemical rockets and the preparation and 
properties of working fluids. All these are 
excellent and well written, but misplaced, 
contributions. 

Several chapters are devoted to the design, 
material and heat transfer problems of 
muclear reactors. Although the greater part 
is applicable to reactors in general, little is 
said of the special needs of propulsion. 
There are, however, chapters reviewing 
marine and aircraft conditions, the former 
being a particularly careful and balanced 
assessment of the prospects. These chapters 
undoubtedly justify both the title and the 
publication of the book, but it seems that 
much more severe editing could have been 
carried out on the whole volume. This would 
have reduced its length and possibly its price 
without losing anything from the main 
subject. Nevertheless, the book is interest- 
ing throughout and well worth reading. 


Railways: British Railways from Their Begin- 
ning Until 1960. By GroRGE CAMERON 
ALLEN. Basil Blackwell, 49, Broad Street, 
Oxford. Price 8s. 6d. 


Tuts book is offered as a brief history of 
British railways from their beginning up to 
the present time for the general reader, 
though it is stated that much of it may 
interest specialists. The six chapters devoted 
to this rather ambitious effort comprise only 
eighty pages of text ; it will, therefore, be 
evident that nothing more than a very brief 
account can be offered of a subject which 
could well be of interest to many readers. 
Works of this nature dealing with specialised 
subjects compiled specifically for the casual 
reader assume a special responsibility, and 
care is, therefore, more than ever necessary 
on the part of an author setting himself the 
task of compiling an historical review such 
as that offered by this volume. Taken as a 
whole, the author may be said to have 
attained a measure of success, even though 
here and there errors, unlooked for, have been 
made, and statements put forward which 
may well be misleading. As a case in point, 
we find that, when discussing British Rail- 
ways’ Modernisation Plan, the author writes, 
“* Many of the railways’ problems have come 
from the use of equipment which—ever since 
1914—has gradually become more and more 
out of date....” 

By what standards is such an accusation 
made ? We doubt if it can be sustained. It 
certainly completely ignores the great and 
far-reaching improvements introduced during 
the years between the two world wars by the 
old railway companies and after Grouping 
in 1923. No one familiar with our own pages 
and those of our contemporaries specialising 
in railway matters could possibly make such 
a statement, which is unwarranted and 
misleading. It is also misleading to describe 
the engine “ Samson,” shown by Fig. 8 on 
the Swindon Locomotive Testing Plant, as 
one of William Dean’s “ Flower” class. 
Great Western locomotives of this class were 
built according to the requirements of G. J. 
Churchward in 1908 and the engine illustrated 
is not, as its name implies, one of the 
“* Flower’ class. Equally misleading is the 
statement that the L.N.W.R. locomotive 
“* Hardwicke ” during the Railway Races of 
1895 covered the 126 miles between Crewe 
and Carlisle in 1224 min. Since the opening 
of the Lancaster and Carlisle division of the 
former L.N.W.R. in 1846, the distance 
between Crewe and Carlisle has been 141 
miles and ‘“ Hardwicke’s” time for this 
distance on the final night of this remarkable 
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competition was 126 min., giving a mean 
speed of 67:2 m.p.h. H. A. Ivatt’s “ Atlan- 
tic” type locomotive No. 990, “ Henry 
Oakley,” was built at Doncaster in 1898, 
not 1897. Such errors obviously detract 
seriously from the value of this book. 

The book includes an Appendix giving 
particulars of the colours of locomotives 
and coaching stock of the former railways, 
diagrams of Whyte’s locomotive wheel 
arrangements and notes on the various line 
drawings and other illustrations, which are 
reproductions of photographs taken by the 
author or his friends. 


Progress in Combustion Science and Tech- 
nology. Edited by J. Ducarme, M. 
GERSTEIN and A. H. Lerepvre. Pergamon 
Press, Ltd., Headington Hill Hall, Oxford. 
Price 70s. 


COMBUSTION and flame has always been a 
fruitful field for both fundamental research 
and practical application, but it is only in 
modern times that the two have come within 
measurable distance of one another. Prior 
to the second world war the development of 
oil-burning devices proceeded mainly by 
ad hoc methods, and those engaged on it 
had little contact with the scientists carrying 
out research into the laws governing the 
combustion process. The advent of the gas 
turbine, and particularly the jet engine with 
its requirement for greatly increased com- 
bustion intensities, compelled a more scien- 
tific approach to the combustion problem, 
and the trend has been continued and inten- 
sified by work on ram jets and rockets, so 
that the combustion engineer of the present 
day must keep himself abreast of numerous 
developments in pure and applied science. 
To digest the enormous output of literature 
bearing on the subject is beyond the capacity 
of most workers, and it has therefore been 
decided as part of the “ International Series 
of Monographs in Aeronautics and Astro- 
nautics ’’ to publish every year a collection 
of review articles written by internationally 
recognised authorities on their particular 
topics. This is the first volume in the series, 
and there can be no doubt that it will prove 
to be of enormous value. 

The book comprises six articles, namely, 
“Flow Visualization Techniques,” by E. F. 
Winter, “‘ Chemical Analysis in Combustion 
Chamber Development,” by B. Toone, 
“*Aerodynamic Influences on Flame Stability,” 
by M. V. Herbert, “ Geometric-Optical 
Techniques in Combustion Research,” by 
F. J. Weinberg, “ Flame Quenching,” by 
A. E. Potter, Jr., and “ Ignition in Liquid 
Propellant Rocket Engines,” by Edward A. 
Fletcher and Gerald Morrell. A copious list 
of references is attached to each article, and 
at the end of the book there is a subject 
index and a name index. 

Little fault can be found with the individual 
articles, and readers can be confident of 
finding a comprehensive and authoritative 
review of each of the subjects included. The 
more difficult task must have been the 
selection of the topics to be covered in the 
first volume, and opinions will no doubt 
differ as to the wisdom of omitting this or 
that subject in favour of some other. It must 
be remembered, however, that this is only 
the first of what is to be an annual publica- 
tion, and bearing in mind the need to keep 
the book to a reasonable length one can 
only sympathise with the difficulties of 
selection which the editors had to overcome. 
No doubt the present omissions will be made 
good in the course of succeeding volumes. 
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The Antenna. By L. THouREL. Translated 
from Les Antennes, by H. de Laistre 
Banting. Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 70s. 

THE theory of radio aerials, or “‘ antennas,” 
is in some ways an unsatisfactory subject 
from the point of view of the designer. The 
formal analysis of each kind of aerial requires 
an application of Maxwell’s equations to 
the particular boundary conditions defining 
the configuration, but such problems are 
notoriously cumbersome to deal with, even 
when, in a few simple cases, solutions to them 
can be found at all. Fortunately, experiments 
carried out some thirty-five years ago showed 
that simple approximations could usually be 
used when designing longer-wave aerials 
consisting of arrays of wires, and enabled 
communications engineers to apply their 
knowledge of high-frequency transmission- 
line theory with moderate success. During 
the war the need for radar of high resolution 
gave great impetus to the development of 
microwave antennas incorporating reflecting 
sheets, again designed by methods of approxi- 
mation, but this time by stretching well- 
known theorems in optics to cover centimetric 
wavelengths. It is small wonder that for 
many years no comprehensive textbook 
appeared, the subject-matter existing in a 
wide range of papers which designers culled 
in the hope of finding an answer to the 
problem in hand. After the war, however, 
the subject stabilised to such an extent that 
some ten books, each covering mostly only 
those aspects of which the author had 
personal experience, have now been published. 
Even so, reference to individual papers still 
has to be made in the hope of discovering 
finer points of detail, and designers soon 
find that an antenna must usually be adjusted 
or modified after erection if it is to operate 
satisfactorily ; naturally enough, therefore, 
they are occasionally forced to conclude that 
antenna design is still almost as much an art 
as a science. 

In the light of the foregoing it is clear 
that too much must not be expected of a 
practical textbook on aerials, especially if it 
covers as wide a field as Monsieur Thourel’s. 
He has intended it as a manual for engineers 
to use when designing an antenna system to 
meet specific requirements. The book covers 
the theory and design of practically the whole 
range of aerials in use to-day, which—even 
in a volume of 400 pages—must mean 
omitting a considerable amount of practical 
and theoretical detail. For this reason it is 
a pity that a fuller list of references has not 
been given, and the index could usefully 
have been more extensive. 

The contents of the book are as follows : 
the first chapter contains general theorems, 
and is followed by a chapter on the optics 
of electromagnetic waves. The next seven 
chapters deal mostly with aerials and arrays 
comprising dipoles, long-wire elements or 
mast radiators, and include a certain amount 
of practical detail. Rhombic aerials are 
discussed, but a disconcerting disagreement 
with Bruce to which attention is drawn on 
page 150 suggests an error in equation 7.20. 
The following six chapters describe and 
analyse aerials for centimetre wavelengths, 
and much useful practical information is 
again included. The final chapter is con- 
cerned, rather surprisingly perhaps, with 
frame aerials, and an appendix on the theory 
and use of the circle diagram for transmissioz 
lines is given. The book has been well 





produced and well translated, although there 
is a tendency to jargon and obscurity in 
parts and the lack of references often renders 
it cryptic ; however, these faults need not 
detract from the usefulness of the work to 
engineers engaged in antenna design or to 
students of the subject. 


Kinetics, Equilibria and Performance of High 
Temperature Systems. Edited by G. S. 
BAHN and E. E. Zuxosi. Butterworths 
Scientific Publications, 4 and 5, Bell Yard, 
London, W.C.2. Price 80s. 

ABOUT twenty years ago high-temperature data 
extended with some uncertainty for common 
gases to about 2000 deg. K. The advent of 
gas turbine engines stimulated a critical 
re-examination of the working fluid proper- 
ties and inspired fresh studies from which 
more reliable data emerged. Now the use 
of ramjets and rockets with exotic propellants, 
plasma jets and the like calls for information 
at temperatures up to several times those 
previously required, and for much more 
unusual gases. Further, the problems of 
hypersonic flight vehicles, of atmospheric 
re-entry of ballistic missiles, and of the whole 
field of magnetohydrodynamics extend the 
temperature range of atmospheric gases 
experienced by an order of magnitude. 

Basic data for these conditions has been 
scarce and at least some of it must be 
regarded as “ grey,” that is, of questionable 
validity. Nevertheless, performance engin- 
eers have had to improvise with what has 
been available. As a result many of the 
calculations may have errors and be difficult 
to reconcile with those of other workers. 
Additionally, the whole process of estimating 
thermodynamic conditions is laborious and 
can best be undertaken by devising pro- 
grammes for computing machines. These 
have been produced mainly on an ad hoc 
basis and without reference to other work so 
that, overall, a somewhat chaotic picture of 
gas conditions is emerging. 

This is now being realised and efforts to 
rationalise the subject are being made in the 
U.S.A. The present volume is part of the 
effort and it is intended to provide some of 
the answers for a firm common basis of 
calculation and a resultant reduction in 
effort and improvement in efficiency. It 
contains the proceedings of a conference 
held by the Western States Section of the 
Combustion Institute in Los Angeles in 
November, 1959. There are thirty-three 
papers and they are broadly divided into 
three groups. The first deals with basic 
thermodynamic data for input to calculations 
and with some resulting output from them. 
The second considers computer program- 
ming of data and the third discusses special 
programmes for combustion chamber and 
exhaust nozzle design. — 

The first group has eight papers and 
provides data on free and internal energy, 
entropy, heat of formation and gas species 
formed on combustion. These include 
halides, phosphides and sulphides as well as 
nitrides and oxides, and emphasis is placed 
on their association with metals such as 
beryllium, lithium and boron. 

The second group occupies about 50 per 
cent of the volume and covers a variety of 
machine computing techniques. These are 
all based on iterative procedures and have 
little to choose between them. The papers 





most worthy of note are the first, which 
gives an introduction to the performance 
parameters of rocket engines and the 

and current methods of deriving them, and 
the two papers that indicate that the use of 
small hand-computing machines ‘still has 
some advantages in the present age of large 


electronic computers. The remainder are 
useful explanations of difficult approaches 
and results, which include examples of both 
solid and liquid propellant combustion 
products. 

The final group contains similar examples 
applied to problems such as non-equilibrium 
flow in hypersonic nozzles, performance of a 
rocket with constant temperature burning 
in the combustion chamber and exhaust 
nozzle, and evaporation of droplets from a 
spray nozzle. 

Although these papers are all original 
work, they overlap and contain a fair degree 
of repetition. The editors claim that this is 
justified and they have deliberately adopted 
this policy, believing it better for the reader 
to have all the facts and make his own 
selection from them. For the specialist this 
may be quite acceptable, but for a perform- 
ance engineer only interested in obtaining 
accurate data, it is both annoying and time- 
consuming. Some editorial guidance on 
where common ground exists or where alter- 
native methods or conflicting evidence is 
provided, would be valuable. Nevertheless, 
there is a great deal of data included and a 
large number of references are given, 
Together these give a useful starting point 
for rationalising the subject and should 
prove helpful to any newcomers in the field. 


Mejoras en la Apreciacién de Cargas Sismicas, 
By SIMON GERSHANIK. Geophysical Series 
Vol. III, No. 3. The Astronomical Obser- 
vatory of the National University of La 
Plata. La Plata: Observatoria Astro- 
ndmico de la Universidad Nacional. 


IN the present investigation of the defor- 
mations of buildings due to earthquakes the 
assumptions made were either, that the 
deformations were due principally to shear, 
or, that they were due principally to bending. 
It was found that, on either assumption, 
the deformations could be expressed by a 
uniformly convergent series of eigen func- 
tions, the Fourier coefficients of which are 
the same as those obtained recently by 
analogue computation at the California 
Institute of Technology, except for a variable 
factor. Using mean values of the spectrum 
of earthquakes, the seismic charge was 
found to be constant for buildings up to 
30m high ; it then decreased to zero and 
for heights nearing 85m again increases. 
Numerical investigations were made of the 
greatest period of vibration, Young’s modulus, 
and the modulus of rigidity, in terms of the 
height and height/width ratio. 


Praktische Hilfsmittel fiir Werkstatt und 


Betrieb II. Verlag Technische Rundschau, 
Hallwag, Berne, Nordring, 4. Price 
Sw.Fr.4-80. 


THE present booklet, No. 17 in the “ TR” 
series, forms the successor to No. 6, and, 
like the earlier volume, describes a wide range 
of workshop practices. 
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Books of Reference 


: Key British Enterprises, 1961. First 
Guile Se ond Bradstreet, Ltd., P.O. Box 


edition. : . 

Adelaide House, London Bridge, 
No. I C4. Price £6 16s. 6d.—This new 
— detailed descriptions of 


: contains ; 
aeproximately 10,000 firms and companies 


which are prominent in all fields of manufactur- 
ing and distributive operations. It includes, in 
the main section, where all firms, whether public 
or private companies, are listed in alpha- 
betical order, the full legal‘names of businesses, 
addresses of headquarters, factory and branch 
locations, telephone numbers, _ telegraphic 
addresses, company affiliations, details of the 
firm’s activities and products, trade names used, 
authorised capital, date of foundation, names of 
directors together with specific designations, and, 
in some cases, labour force totals. Entries for 
holding companies with widely-diversified inter- 
ests have been prepared on a “ group ” descrip- 
tive basis, outlining the industrial divisions within 
each group. For reasons of space, the publishers 
say, it has not been found practicable to list by 
name subsidiaries within the orbit of parent 
supervision ; those principal operating subsi- 
daries selected for inclusion are listed separately 
with a reference to the parent company. United 
Kingdom subsidiaries of overseas corporations 
are included, with indication, where known, of 
the name and location of the parent concern. 
Firms or companies are listed alphabetically 
under trade classifications in section two of the 
directory, whilst section three, forms an index 
of individual products or lines of activity, 
arranged “alphabetically under industry group- 
ings, with a cross reference by code symbol to 
section two. 


Water Engineer’s Handbook, 1961. The 
Colliery Guardian Publishing Company, Ltd., 
30-31, Furnival Street, London, E.C.4. Price 
20s.—The main interest for those familiar 
with earlier editions of this well-known work 


of reference will doubtless be in progress 
in the regrouping of water undertakings. 
During 1960 and up to April 1, 1961, 


the Handbook lists 222 undertakings in England 
and Wales affected by regrouping. During 
1960, 150 undertakings were wholly or partly 
transferred to the larger water boards, &c., 
which are now being created. The Handbook 
thus commences with a table of regroupings in 
1960, followed by a similar table for 1961 up 
to April 1. From the size of this second table 
it is evident that the regrouping is, if anything, 
accelerating. The remaining sections of the 
book—the directory of water undertakings, 
waterworks statistics, &c.—are in their traditional 
form. 


Metal Industry Handbook and Directory, 1961. 
lliffe Books, Ltd:, Dorset House, Stamford 
Street, London, S.E.1. Price 21s.—This hand- 
book, now in its fiftieth year of publication, deals 
with non-ferrous metals and metal working 
machinery and tools. There are four main 
sections, of which the first deals with general 
properties of metals and alloys. General, data 
are set out in tabular form in the second section. 
In section three the handbook gives detailed 
information on metal finishing processes, rang- 
ing from polishing to electroplating, anodising, 
colouring and phosphating. Here again the 
basic data needed for the finishing processes are 
tabulated. Section four deals with trade names, 
trade associations, scientific and technical insti- 
tutions and addresses of material and equipment 
suppliers. 


Avo International Transistor Data Manual. 
Avo, Ltd., Avocet House, 92, Vauxhall Bridge 
Road, London, S.W.1. Price 35s. post free.— 
This publication provides information on approxi- 
mately 3000 transistors and includes obsolete, 
Obsolescent, current production and prototypes. 
Data from ninety transistor manufacturers and 
distributors are listed, including those of 
American, European, Japanese, Australian and 
East European origin. In addition, information 
IS given on transistors having Services Common 
Valve (CV) specifications. Data are tabulated 
under the headings of transistor type, connections, 
operating characteristics, typical noise figures 
and maximum ratings. 


Books Received 


Automatic and Fluid Transmissions. By J. G. Giles. 
Odhams Press, Ltd., 96, Long Acre, London, W.C.2. 
Price 45s. 

The Stability of Motion. By N. G. Chetayev. 
Pergamon Press, Ltd., Headington Hill Hall, Oxford. 
Price 60s. 

Foundations. By A. L. Little. Edward Arnold 
(Publishers), Ltd., 41, Maddox Street, London, W.1. 
Price 100s. 

Zahnrider. By Darle W. Dudley. Springer- 
Verlag, Berlin-Wilmersdorf, Heidelberger Platz 3. 
Price DM 61.50. 

Off-The-Road Locomotion. By M. G. Bekker. 
The Cresset Press, Ltd., 11, Fitzroy Square, London, 


W.1. Price 70s. 

Flexural Vibrations of Rotating Shafts. By F. M. 
Dimentberg. Butterworths, 4 and 5, Bell Yard, 
London, W.C.2. Price 60s. 


Mathematics in Your World. By Karl Menninger. 
G. Bell and Sons, Ltd., York House, Portugal 
Street, London, W.C.2. Price 21s. 

Lipide Metabolism. Edited by Konrad Bloch. 
John Wiley and Sons, Ltd., Gordon House, Green- 
coat Place, London, S.W.1. Price 84s. 

Basic Principles of Fission Reactors. By W. R. 
Harper. Interscience Publishers, Inc., 250, Fifth 
Avenue, New York 1, N.Y. Price 57s. 


Electrical Theory on the Giorgi System. By P. 
Cornelius. Clever-Hume Press, Ltd., 31, Wright's 
Lane, Kensington, London, W.8. Price 32s. 

Theory of Maxima and Minima. By Harris Han- 
cock. Dover Publications, Inc., 180, Varick Street, 
New York, 14, New York. Price 1.50 dollars. 


Nuclear Engineering. By Gilbert Cahen and 
Pierre Treille. Prentice-Hall International Inc., 
28, Welbeck Street, London, W.1. Price 45s. 

Engineering Metallurgy. Part Two. By Raymond 
A. Higgins. The English Universities Press, Ltd., 
102, Newgate Street, London, E.C.1. Price 25s. 

The Directory of Opportunities for School Leavers. 
1961. Cornmarket Press, Ltd., Darley House, 1, 
Lower James Street, London, W.1. Price 8s. 6d. 

Modern Dielectric Materials. Edited by J. B. 
Birks. Heywood and Co., Ltd., Carlton House, 
Great Queen Street, London, W.C.2. Price 42s. 

The Geometric Design of Modern Highways. 
By John Hugh Jones. E. and F. N. Spon, Ltd., 
22, Henrietta Street, Strand, W.C.2. Price 63s. 

Numerical Methods for Science and Engineering. 
By Ralph G. Stanton. Prentice-Hall International 
Inc., 28, Welbeck Street, London, W.1. Price 45s. 

Dynamics of Real Fluids. Second Edition. By 
E. G. Richardson. Edward Arnold (Publishers), 
Ltd., 41, Maddox Street, London, W.1. Price 50s. 

David Brown’s: The Story of a Family Business 
1860-1960. By Desmond Donnelly. Collins Pub- 
lishers, 14, St. James’s Place, London, S.W.1. 
Price 21s. 

The Skills of Interviewing. By Elizabeth Sidney 
and Margaret Brown. Tavistock Publications 
(1959), Ltd., 11, New Fetter Lane, London. E.C.4. 
Price 35s. 

American Building Art—the Twentieth Century. By 
Carl W. Condit. Oxford University Press, 417, 
Fifth Avenue, New York 16, N.Y. Price 15°00 
dollars. 

Elements of Projective Geometry. Third edition. 
Luigi Cremona. Dover Publications, Inc., 180, 
Varick Street, New York 14, New York. Price 
1°75 dollars. 

Advanced Euclidean Geometry (Modern Geometry). 
By Roger A. Johnson. Dover Publications, Inc., 
180, Varick Street, New York 14, New York. Price 
1°65 dollars. 

International Dictionary of Physics and Electronics. 
Second edition. D. Van Nostrand Company, Ltd., 
358, Kensington High Street, London, W.14. Price 
27°85 dollars. 

Notes on Applied Science No. 16: Modern Comput- 
ing Methods. Second Edition. Her Majesty’s 
Stationery Office, York House, Kingsway, London, 
W.C.2. Price 21s. 

Elementary Physics for Technical Students. Second 
Edition. By L. S. Powell. Sir Isaac Pitman and 
Sons, Ltd., Pitman House, Parker Street, Kingsway, 
London, W.C.2. Price 9s. 6d. 

Possibilités Du Décolletage Automatique Sur 
Tours Multibroches. By J. A. Gaétan Granger. 
Edition Eyrolles, 61, Boulevard Saint-Germain, 
Paris (Ve), France. Price 38.00 N.F. 

A Treatise on the Differential Geometry of Curves 
and Surfaces. By Luther Pfahlet Eisenhart. Dover 
Publications, Inc., 180, Varick Street, New York, 
14, New York, Price 2°75 dollars. 

Vacuum Technology Transactions: Proceedings of 
The Seventh National Symposium. Under the edi- 
torial supervision of C. Robert Meissner. Pergamon 
Press, Ltd., Headington Hill Hall, Oxford. Price 147s. 
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OBITUARY 


R. J. GLINN, B.Sc., M.I.Mech.E. 


WE regret to record the death of Mr. Roy 
James Glinn, B.Sc., M.I.Mech.E., which 
occurred at his home, Ightham, Kent, 
on Monday, May 22. 

After graduating at University College, 
London, with first-class honours in Mechani- 
cal Engineering, he obtained practical engin- 
eering experience in the works of Babcock 
and Wilcox, Ltd., in Scotland and at Ober- 
hausen, Germany. During the first world 
war he joined the Royal Engineers and 
distinguished himself in the design, construc- 
tion and operation of three railborne mobile 
power stations which saw service at the front. 
At the close of the war, he returned to 
Babcock and Wilcox, Ltd., London, where 
he occupied a senior position until his retire- 
ment in May, 1955. During this period he 
was active in the development of pulverised- 
coal firing for steam generation purposes, 
and was well known for his outstanding work 
in boiler feed-water chemistry. He was a 
member of the Admiralty Committee on 
Boiler Corrosion, and of the Industrial 
Water Committee of Investigation set up by 
the British Iron and Steel Research Associa- 
tion. He also served on a number of com- 
mittees of the British Standards Institution. 
Throughout his career he was ever active in 
his insistence on a professional status for the 
young engineer. He was an active member 
of the Institution of Mechanical Engineers, 
and was sometime a member of the Council. 


GEOFFREY PARR, M.I.E.E. 

MANY of our readers associated with the 
television and electronics industry will have 
learned with regret that Mr. Geoffrey Parr 
died suddenly at his home in Winchmore 
Hill, London, on May 30. He was, for 
fourteen years, honorary secretary of the 
Television Society. 

Geoffrey Parr was born on December 29, 
1899. His formal training as an electrical 
engineer was at Finsbury Technical College, 
and he was awarded the college certificate 
in electrical engineering in 1917. Then, 
for two years, he worked as a tech- 
nical assistant on the staff of the Admiralty 
in Portsmouth. When he returned to Fins- 
bury in 1919 it was as lecturer and demon- 
strator at the City and Guilds Technical 
College. Seven years later he joined The 
Edison Swan Electric Company, Ltd., as a 
research engineer and in 1932 he was put in 
charge of this company’s technical services 
in London. 

It was in 1941 that Mr. Parr turned to 
technical journalism, by becoming editor 
(later, managing editor) of the newly founded 
journal Electronic Engineering. In 1949 he 
gave up this post to join Chapman and Hall, 
Ltd., as technical director and he held this 
directorship until his death. 

His long association with the Television 
Society. began in 1934 when he became a 
Fellow. As honorary editor of The Journal 
of the Television Society since 1944 he saw 
the journal’s circulation increase fourfold 
and its editorial pages become the acknow- 
ledged medium for papers dealing with 
television research and development. Mr. 
Parr was elected joint honorary secretary of 
the Society in 1945 and honorary secretary in 
1947. He served in the latter office until he 
retired just two weeks before his death. 
During his term of office membership of the 
Society had more than doubled. 

As an author he was best known for 
The Cathode-Ray Tube and its Applications 
published twenty-four years ago and The 
Technical Writer which set out his views on 
technical authorship. 
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Progress at Spencer Works, Newport 


Spencer Works, which will produce hot and cold rolled wide steel strip and sheet, 


is the first British works of its type to be built on a virgin site. 


This has given 


scope for some original thought in planning and the works, when complete, will be 
the most modern, as well as one of the largest, of its kind in Europe. 


IDE steel strip was first produced in 

Great Britain in 1938, when the Ebbw 
Vale, Monmouthshire, plant was commis- 
sioned. Since that date two other large 
plants, at Shotton, Chester, and Margam, 
South Wales, have been built, but production 
has not kept pace with demand, and wide 
strip has had to be imported. Consequently, 
the building of two more wide strip mills was 
authorised some time ago, and these mills 
are now in course of construction. One is in 
Scotland and the other in Monmouthshire. 
The latter is at Llanwern, near Newport, and 
is being built for Richard Thomas & 
Baldwins, Ltd., the owners of the pioneer 
Ebbw Vale works. It is called Spencer Works 
after the managing director of the Company, 
Mr. H. F. Spencer. 

Several possible sites were considered for 
the integrated steelworks and wide strip mills 
now being built at Llanwern, and the actual 
siting of the works was a Government 
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Material flow through the 34 mile by 1} mile Spencer 








decision. The site is ideal from all points of 
view. It is close to a large seaport, through 
which foreign iron ores can be imported and 
finished products despatched. Home pro- 
duced ores are within a reasonable distance 
and the other major raw materials—coking 
coal and limestone—are available locally. 
Water—a very important material in a 
modern steelworks—is also in adequate supply 
locally. There are local sources of skilled 
labour, and excellent rail communications 
with the main markets for the products, the 
London area and the Midlands. Finally, the 
land where the works is being built is poor, 
and of little value to agriculture. 

Spencer Works is planned to produce, 
initially, 1-4 million ingot tons of steel a year 
in the first stage of development which 
occupies half of the 34-mile by 14-mile site. 
Some of the steel produced will be sent in 
slab form to the R.T.B. works at Ebbw Vale, 
29 miles away, for further processing, but 


works will be from west (bottom right-hand) to east. 
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most of the slabs will be rolled at § 


Works. Planned outputs include a 
760,000 tons of cold-reduced sheet ang coil 
and 150,000 tons of hot-finished material j 
sheet and plate sizes. Between 5000 a 
6000 workers will be needed to operate the 
plant in the first stage of development, 

Because of the nature of the land, Which 
was poorly drained and in parts m 
some 90,000 piles have been driven over the 
site area for the support of the buildings ang 
machinery, and about 8,000,000 cubic yang 
of “fill”’ material have been brought jp, 
Construction work now in progress o¢ 
completed involves the pouring of 720,09 
cubic yards of concrete, the laying of 
10,000,000 bricks and the erection of oygr 
70,000 tons of steelwork. Other iyi 
engineering work includes the building of 
39 miles of permanent rail track and 27 miles 
of roads, the construction of a 100 million 
gallon reservoir to store soft water from the 
nearby River Usk, and the laying of ap 
8 mile pipeline to bring in hard water from the 
Severn Tunnel drainage works. Initially, 
Spencer Works will use about 14,000,000 
gallons of water a day. 

There will be eight main departments in 
the works ; raw materials preparation area, 
coke ovens, sinter plant, blast furnaces, 
steel plant, slabbing mill, hot strip mills, 
and cold mills. These departments are laid 
out in a line roughly west to east alongside 


About half the site is available for future expansion 
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No. 1 blast furnace (right) is nearing completion, No. 2 (centre) is up to charging level. 





* 


ert? 


One of the two 


cooling towers can be seen with, to the right of it, the partly-built blast furnace gasholder 


the main railway line, with raw materials 
arriving at the western end (nearest to 
Newport docks) and a straight production 
flow line to the eastern end, where finished 
products will be despatched. 

Raw materials will arrive by rail, the im- 
ported ores (the major part) on the short 
haul from Newport docks, and the home ores 
over the British Railways lines from the 
east. Some 4,000,000 tons of ore will be 
used annually. Over 1,000,000 tons of coal, 
600,000 tons of lime and limestone, and 
nearly 300,000 tons of dolomite a year will 
also be brought in by rail from mines and 
quarries in the area. The coke ovens at 
Spencer Works will not supply all the needs 
of the blast furnaces, and about 170,000 tons 
of coke a year will be brought in by rail 
from National Coal Board plants in South 
Wales. A large area at the western end of the 
works is appropriated to raw material 
stocking, and rail sidings, wagon tipplers, 
blending bunkers and conveyors are being 
constructed there. 


Immediately adjacent to the stocking area 
is the coal carbonising plant, consisting of 
140 ovens in four batteries of thirty-five each. 
This plant is well advanced, and it will, when 
finished, carbonise 21,000 tons of coal a 
week to produce 18,000 tons of coke and 
breeze and 200 million cubic feet of gas. A 
by-products plant will extract over 35,000 
tons of tar, 9,000 tons of ammonium sulphate 
and 2,250,000 gallons of benzole a year, as 
well as smaller quantities of naphthalene. 
The coke oven gas will be used as a fuel 
in other parts of the works. It is a feature 
of the coke oven plant, as of all the other 
major sections of the works, that sufficient 
space is available at the side of the plant to 
accommodate another of the same size at 
any time in the future. This means, of course, 
that the plant production capacity can be 
increased at any time while retaining the pro- 
duction flow in the logical and economic line. 

A three-strand sinter plant is being built 
between the coke ovens and the blast fur- 
naces, where it can receive, with the least 


Some idea of the size of the rolling mills can be gained from this view of the partly-completed cold mill building 
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possible handling, its prepared ores and 
coke breeze, and despatch its sinter to the 
blast furnace bunkers. Here again, space 
has been left at the side for expansion in 
the flow line. The sinter plant will have an 
output, in stage 1, of 70,000 tons of sinter a 
week. Some of the sinter will be sent to 
Ebbw Vale for use in the blast furnaces 
there, the remainder will be consumed in 
the Spencer Works furnaces. 

There will be two blast furnaces, each 
with a hearth diameter of 30ft, and a 
designed daily output of 2000 tons of iron. 
They will be the first in Britain to have fully 
automatic charging gear. Ancillary equip- 
ment includes the usual hot blast stoves 
(six in number), turbo-blowers and gas 
cleaning equipment, and a gas holder ; the 
blast furnace gas will be used as works fuel. 
A further two blast furnaces of the same size 
could be erected in line with the two being 
built for stage 1. No. 1 furnace is nearing 
completion and considerable progress has 
been made on No. 2. 

Close to the blast furnaces will be the 
steelmaking plant, which has several interest- 
ing features. It will consist of three 100-ton 
capacity L-D converters, served by three 
200-ton tonnage oxygen plants. Hot iron 
from the blast furnaces will be transferred 
by ladles to two 1200 ton inactive mixers, 
which will feed the L—D vessels as required. 
No other steelmaking equipment is provided, 
and Spencer Works will thus be the first 
in the world to use the L-D process 
exclusively. There is space available at the 
side of the L-D plant for expansion should 
it become necessary, but the production 
potential of the equipment now being built 
is such that extension is unlikely to be 
needed for a considerable time. 

Ingots from the L-D plant will pass to a 
battery of twenty soaking pits and thence 
to the slabbing mill, where the primary 
rolling will be carried out. This mill is of 
the universal type, with both horizontal and 
vertical rolls, making it unnecessary to 
turn the ingots up for rolling the sides. 
Electric motors with a combined horse- 
power of 16,000 will drive the mill, which 
will roll ingots of 10 to 15 tons weight at 
first, and will deal easily with the entire 
output of the steel plant. An automatic 
scarfer will be installed on the delivery side 
of the mill for dressing the slab surfaces. 
All the equipment in this part of the plant 








950 





is designed to deal with slabs up to 30ft long. 

Next in line is the hot strip mill. This is 
claimed to be the only one in the world, 
outside the U.S.A. and possibly Russia, 
designed for fully automatic operation from 
its reheating furnaces to the strip coilers. 
It will also be 2800ft long, which is as long 
as any other two existing hot mills put end 
to end. The mill will have 68in wide rolls, 
with rolling speeds of up to 3000ft per minute, 
and its main units will be, initially, two slab 
reheating furnaces, scale breakers and rough- 
ing mills, a six-stand finishing mill driven 
by motors totalling 47,000 h.p., and two 
downcoilers. Associated with it will be a 
hot-sheet finishing department capable of 
cutting hot rolled coils into sheets and plates 
up to jin thick. Hot mill finished sheet 





can also be despatched direct to customers in 
coil form, but the major part of the output 
will go forward for cold finishing. 

The cold mill department will incorporate 
a continuous pickling line—said to be the 
first of its kind outside the U.S.A.—with an 
acid recovery plant, and a four-stand cold 
reduction tandem mill capable of rolling at 
finishing speeds of up to 4000ft per minute. 
It is designed to produce cold-rolled coils 
up to a finished width of 60in. Ancillary 
equipment will include coil annealing fur- 
naces, two high-speed temper mills, high- 
speed cut up lines with magnetic piling of 
the cut sheets, and oiling, inspection, packing 
and despatch facilities. Despatch of finished 
products from this end of the works will 
be by road or rail as required. 


Measurement of Undissolved Water 
in Aviation Turbine Fuels 


| ee some considerable time one of the projects 
carried out at the B.P. Research Centre at 
Sunbury has been work on the problem of 
devising an instrument to measure, on a con- 
tinuous basis, the undissolved water content of 
aviation turbine kerosene. Research efforts 
towards this end have culminated in the develop- 
ment of an instrument known as B.P. ‘“‘Aquascan ” 
which is being manufactured by the Thermal 
Control Company, Ltd. 

For turbine engines the necessity of ensuring the 
cleanliness of the fuel is of increasing importance, 
and apart from the detection and measurement of 
contamination and its removal, the main problem 
is. the accurate measurement of water and solid 
content of the fuel actually delivered to the air- 
craft. The effect of water in the aircraft fuel 
system is critical at high altitude and at its 
related low temperatures : dissolved water pre- 
cipitates out of solution and combines with any 
undissolved water, and ice crystals can form and 
cause blockage of the fuel system, particularly at 
the fuel filters and the booster pump screens. 
This can be combatted by the installation of fuel 
heating equipment, but this means additional 
weight and some increase in fuel consumption. 
Water in aviation fuel may be in dissolved or 


undissolved form, the former being always 
present, the amount depending upon fuel 
temperature and composition, while the latter is 
either suspended or free. Water in the dissolved 
state does not adversely affect engine operation 
provided it stays dissolved but in aircraft which 
uplift warm fuel there is the possibility that some 
of the water will be precipitated and held in 
suspension. Only dehydration or refrigeration 
can reduce the dissolved water content to a low 
level. Undissolved water in the suspended state 
is in the form of fine droplets and the acceptable 
level for such contamination is 30 p.p.m. The 
size of the droplet is of importance since large 
droplets tend to settle out and coalesce to form 
slugs. 

The present-day high fuelling rates render 
useless any system of intermittent sampling so 
that the availability of a continuous monitoring 
instrument will be able to indicate the water 
content of the fuel and ensure that the limit is not 
exceeded. In embarking on the development of 
such an instrument it was decided that : only 
minor modification to the fueller components 
would be required; the accuracy would be 
equal to or better than by the Karl Fischer 
titration method ; and the design would provide 





B.P. ** Aquascan ”’ control box and optical comparator 
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a rugged unit needing little maintenance 
remaining unaffected by changes in climay 
conditions. Investigation indicated ther ae 
light absorption principle offered a olution to 
problem and, after proving the basic a 
system, prototype instruments were built fr 
which B.P. “‘Aquascan ’ was evolved. = 
It is upon the presence in the fuel of undissolved 
water in a finely dispersed state that the direct 
light absorption technique can be employed f 
measuring the degree of contamination, For 
accurate results it is also essential that there ig g 
consistent particle size distribution. [py the 
instrument there is a light-absorption Comparator 
in which two beams of light, from a single source 
are compared photo-electrically after each has 
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FUELLING LINE f f 


DISPERSER 


4 aoe a 
| FROM FUELLING \ 
LINE 





PRESSURE 
REGULATING 
VALVE 



















BALANCE VOLUME 
AIR SEPARATOR 
CALIBRATING ABSORBER 
| — = 
—— 
RETURN TO TANK RETURN TO TANK 
a= 
VALVE 
PHOTO. 
CELL 





Schematic arrangement of ‘‘ Aquascan ”’ analyser and 
control 


passed through liquid filled cells. Each cell 
contains fuel from the delivery line but in one the 
fuel is as sampled, while in the other is fuel which 
has been heated so that the suspended water is 
passed into solution. Thus an optical comparison 
can be made between a clear sample of fuel and 
one containing undissolved water, and the degree 
of light absorption in the unheated sample 
measures the amount of undissolved water 
present. Since entrained air would also absorb 
light and thus give rise to erroneous indication of 
water, air separators are embodied in the sampling 
system. 

B.P. ‘“‘Aquascan,”’ of which we include a sche- 
matic arrangement and also an_ illustration, 
consists of two parts, an indicator and control 
unit and an optical comparator unit, which are 
interconnected. The fueller batteries provide the 
electrical power, the requirements being 22A at 
24V and 2-:5A at 12V. A sample of fuel from the 
fuelling line is fed to the disperser to produce a 
consistent particle size distribution and then part 
of the sample enters an air separator via a pressure 
regulating valve. From the separator the de- 
aerated fuel is split into two streams, one passing 
through a line heater ani a second air separator, 
before entering the reference cell. The other 
stream is fed through the balance volume vessel 
to the measuring cell. Valves in the outlets from 
the cells equalise the flow in each half of the 
system, and for calibrating purposes an optical 
absorber is inserted between the lamp and the 
measuring cell. As mentioned earlier, the light 
beams from the lamp are compared photo- 
electrically after passing through the two cells 
and a milliameter is used for indicating the out of 
balance signal, translated into p.p.m., and for 
switching an alarm circuit at a preset level. On 
the permitted amount of undissolved water in the 
fuel being exceeded the alarm circuit actuates an 
electric-pneumatic shut down valve which stops 
fuelling operations. A two-pin probe inserted 
in the turbine fuel line serves as a water slug 
detection device and immediately causes a shut 
down should total water flow occur. 

This new safety equipment has undergone 
extensive field trials, which have demonstrated its 
reliability and robustness. The equipment has 
been approved by H.M. Factory Inspectorate 
based on a report prepared by the Joint Fire 
Research Organisation. 

[Reply Card No. 1016] 
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A Composite Floor Construction 


N interesting variant of _the widely used 

method of floor construction which utilises 
precast concrete beams supporting hollow 
blocks of one kind or another, the whole com- 
pleted by a cast-in-situ ** topping, has been 
introduced into this country. Thé principal 
novelty of this system lies in the beams, which, 
in the first stage of manufacture, are of welded 
steel lattice construction. A machine for making 
these steel beams, which are known as “Filigree 
beams, has been installed at the works of Head 
Wrightson and Co., Ltd., at Thornaby-on-Tees, 
and is described in the concluding section of this 
article. These steel beams are to be supplied to 
flooring contractors who will (a) precast the 
concrete of the tension flange of the beam, and 
(b) erect the floor. 














Typical floor constructed with ‘‘ Filigree’’ beams, 
and a length of beam 


The diagram of the floor clearly shows its 
structure. The problem very generally in floors 
of this kind is that (a) it is advantageous to 
precast the beams so that falsework is eliminated 
but (6) precast concrete costs more than cast- 
in-situ concrete. The ‘“ Filigree” system has 
reduced the precast part to what seems to be 
an irreducible minimum, and has fabricated the 
reinforcement in such a form that the “* Filigree ” 
beam can carry sufficient load to sustain the 
structure of a propped floor before the cast-in-situ 
concrete matures. 

The * Filigree *’ beam consists of : a diago- 
nally-braced *‘ web” which is, in fact, a rod 
bent in the machine ; a top flange which is a 
strip of steel bent into a channel-shape and 
welded to the “‘web”; a “ bottom flange ” 
comprising two straight rods which are strain 
hardened by passing through rollers, and then 
welded to the “‘ web” steel. The steel beam 
thus made is supplied to the flooring con- 
tractor. The bottom flange is then completed 
by precasting a “ plank” of concrete about 
44in wide by 2in deep around the two strain- 
hardened bars. This will be clear from the 
sketch. The two bars have a guaranteed yield 
Strength of 60,000 lb per square inch so the 
maximum permissible tensile stress of 30,000 Ib 
per square inch listed in the B.S. C.P.114 (1957) 
is then available in computing the tensile load 
permissible in the composite bottom flange of 
the completed floor. As can be seen, the web 
and top flange of the “ Filigree” girder have 
replaced the compression zone of a “ T-” or 
“I”-shaped precast concrete beam during 


erection, but there is ample space between the 
hojlow tiles for compression concrete in the 
permanent construction of the floor, which can 
be varied to suit specific designs and circum- 
stances. 

The two work-hardened tensile bars are 
isin to in in diameter, and the rod forming the 
web is * in or jin, depending on the depth of the 
beam. The “ plank ” of precast concrete should 
presumably be of high quality concrete, but 
this is not specified by the makers of the 
“ Filigree’ beam, and normal design practice 
is evidently assumed. Generally props are 
placed at 7ft 6in intervals under the beams, and 
the hollow tiles (or in-situ work) generally span 
2ft. The “ Filigree *’ beams are made in depths 
of 4-6in, 6-3in and 8-Sin, measured from the 
top of the channel to the underside of the 
horizontal loop of the “* web ” rod. 


THE ** FILIGREE *’ MACHINE 


THE girder is made on a fully-automatic 
machine supplied by the patentee, Filligranbau 
Stefan Keller, K.G., Munchen-Solln, Germany, 
using hot-rolled steel rod and strip in coil form. 
Coils of rod are loaded by overhead hoist to 
turntables near the end of the machine, and 
drawn off by the machine feed apparatus. Two 
turntables carry the coils for the bottom chord 
rods, and a third the coil for the diagonal rod, 
Spare turntables and an A.E I. flash-butt welding 
machine enable the tail ends of used coils to 
be welded to the leading ends of new ones to 
give a continuous feed. 

The bottom chord rods are fed, one at each 
side of the machine, through two sets of rollers 
set at different levels according to the rod 
diameter, and loaded hydraulically to give 
reverse bending and so to strain harden the rod 
to its guaranteed minimum yield strength of 
60,000 Ib per square inch. From this point the 
rods pass through straightening rollers and 
continue along the sides of the machine to the 
welding heads. The rod for the diagonal part 
of the girder feeds across the top of the machine, 
through straightening rollers to a vertical take- 
up loop which makes provision for the next 
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Forming the web of the ‘‘ Filigree ’’ beam with bends 
in two planes 


operation—bending—on this rod. Hydraulically- 
operated grippers draw the three rods forward 
from the work-hardening and straightening 
rollers. Beyond the take-up loop the diagonal 
rod enters a bending section where hydraulically- 
operated dies make the small ** U ” bend where 
the rod is welded to the bottom chord rods, 
and then, at right angles to the first bend, the 
““V” bend which joins the top and bottom 
chords. 

On the front of the machine, near the diagonal 
rod forming dies, provision is made for mounting 
the coil of steel strip which forms the top chord 
of the girder.’ As in the case of the rods, a 
second coil is held ready for welding to the tail 
end of the used one. The strip is drawn forward 
through a die, which forms it into a half-round 
channel section, and it then travels along the 
side of the machine to the welding heads. 

All the components of the girder—top and 
bottom chords and diagonal — are guided by rollers 
to the welding point, where automatic resistance 
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The ‘* Filigree ’’ machine from the feed end 
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welding heads feed in and complete the welding 
of all joints simultaneously. The completed 
girder then passes out of the machine and across 
a run-out table which incorporates a length 
gauge and a high-speed cross-cut saw. As soon 
as the required length of girder has issued from 
the machine an operator clamps the saw to it 
and cuts it through. Cut lengths are then lifted 
off and stacked and bundled for despatch. 


AN open day on June | at Lintott Engineer- 
ing, Ltd., Horsham, gave us the chance of 
seeing something of the varied electro-mechan- 
ical engineering work undertaken by this rapidly 
growing firm. The company had its origins in 
a millwrights’ and farm machinery partnership 
which had been in business since the first half 
of the nineteenth century. In the 1880’s when 
the firm was running into serious difficulties it 
was joined by the two brothers Lintott who 
restored its fortunes. An iron foundry was 
established in the town but its siting was soon 
unpopular with its neighbours and the local 
authority. The works was therefore moved out 
to its present site where there was more room for 
expansion. The agricultural machinery and 
general engineering activities of the company 
grew and it began to manufacture water pumps. 

When the Lintotts retired in 1944 the com- 
pany became part of the Ayling Group. By that 
time Lintott Engineering was engaged not only 
in manufacture but also in electrical installation 
and water heating installation work in the 
neighbourhood. However by 1948 these two 
services were dropped and the firm concen- 
trated on its engineering activities. 

To-day this work covers equipment in the 
field of atomic energy and also includes steel 
fabrication and the manufacture of vacuum and 
pressure vessels for the chemical and petro- 
chemical industries. 

Among the special products made for the 
atomic energy industry are glove boxes for 
handling radioactive materials and _ electro- 
magnets for beam bending focusing and other 
requirements in nuclear particle physics. 

A typical glove box is the Mark 1A, made to 
the design of the Atomic Energy Research 
Establishment, Harwell, which is _ intended 
for use when toxic or moderately radio- 
active substances have to be handled under 
“clean air’ conditions. Basically the box is of 
welded steel construction, finished with an 
epoxy-resin paint and fitted with viewing windows 
of ** Perspex,” the panels being located in the 
metal frame by “* Clatonrite * self-sealing rubber 





Fig. 1—Four-pole, water-cooled electromagnet for 
particle beam focusing 











Electro-Mechanical Engineering 
Works 


The speed of operation of the machine depends, 
principally, on the size of girder being made. 
On the middle size, 6-3in deep, a normal pro- 
duction speed is 650ft per hour. As the girder 
is produced continuously there is no theoretical 
limit to the individual lengths, but the practical 
difficulty of transport restricts the length to 
about 40ft. Any shorter length can, of course, 
be cut without difficulty. 


strip. Specimens in the box are handled through 
two gauntlet gloves, suction being effected by an 
air ejector operated by compressed air. Each 
box is tested during manufacture to —4in w.g. 
pressure at which the specified leak rate, per 
hour, is less than 0-5 per cent of the volume of 
the. box. 

Magnets made for the Atomic Energy Research 
Establishment and other customers range in 
weight from a few pounds up to 20 tons. One 
such electromagnet is arranged to be mounted 
on a turntable on site at Harwell so that the 
orientation of the axis can be varied. The steel 
yoke, made up of eight blocks, weighs 17 tons 
and the aluminium water-cooled winding weighs 
3 tons. The winding consists of twelve oval 
“* pancake ”’ coils with glass-fibre insulation, the 
conductor being of jin square cross section with 
a circular central hole for cooling water. Another 
special equipment, illustrated here, is a four- 
pole, water-cooled electromagnet, designed for 
focusing intense beams of nuclear particles in 
connection with the particle accelerator ‘* Nim- 
rod”’ at the Rutherford Laboratory of the 
National Institute for Research in Nuclear 
Science, at Harwell. Another example of the 
special jobs undertaken by Lintott Engineering, 
Ltd., is illustrated in Fig. 2, which shows a 





Fig. 2—22kV inductance coil assembly in a timber 
framework 


22kV air-cored inductance coil; a point of 
interest is that the whole support structure is 
made of timber (gaboon). 

The company also fabricates control panels to 
its own designs and to customers’ special require- 
ments. A typical example relates to a control 
system recently installed in Southern Rhodesia 
for monitoring the processing of detergent from 
the stage where it emerges as a slurry from the 
mixing tank to the packaging of the finished 
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Fig. 3—Vacuum furnace vessel with copper cooling 
coil 


product. In this process the slurry is dried by 
hot air (from an oil-fired heater) which is injected 
into the drying chamber at 1000 Ib per square 
inch. The control system regulates oil injection 
and firing, air heater temperature, circulation of 
hot air and movement of the slurry, to give 
accurately maintained drying conditions. Faulty 
combustion leading to the production of smoke 
(which would discolour the product) is detected, 
an audible warning is given and corrective 
adjustments are applied automatically. 

To extend the scope of its work the company 
has recently built and equipped a new fabricating 
shop where piece loads up to 10 tons can be 
handled. It consists of a bay 435ft long with a 
floor area of about 16,000 square feet served by 
a 10-ton o.e.t. crane and by manipulators 
mounted on the shop floor. The shop is divided 
into three areas: preparation, assembly and 
welding, and inspection and testing. 

The company manufactures process and 
pressure vessels up to 8ft 6in diameter by 12ft 
iong and for pressures up to 3000 lb per square 
inch. A recent example was a pressure vessel, 
24in diameter and 5ft long, with a wall thickness 
of I4in to withstand a working pressure of 
800 Ib per square inch and a test pressure of 
1200 Ib per square inch, maintained for twenty- 
four hours. In Fig. 3 we illustrate the shell of 
a vacuum furnace, fitted with external copper 
coils for the circulation of cooling water. 


APPRENTICE GUILD 

In 1944 Lintott Engineering introduced a 
scheme for five-year industrial apprenticeships. 
An interesting experiment, started in 1956 by 
Mr. Frank Ayling, the chairman and managing 
director of the company, was the formation of 
the Lintott Guild. As its name implies, this body 
is a guild of indentured apprentices but its object 
is the rather special one of giving the boys an 
opportunity for cultural and social training to 
supplement and enhance the value of their craft 
training. 

The Lintott Guild is a democratic organisa- 
tion in which the members, indentured appren- 
tices between the ages of sixteen and twenty-one 
years, elect their own chairman and board of six 
directors ; elections are held every three months. 
There is a board room and the business is con- 
ducted formally and independently of the com- 
pany’s management but Mr. Ayling is available, 
if consulted, to give advice on procedure. Com- 
mittees are appointed by the Guild board as 
required ; visits are arranged to other works, 
engineering establishments and places of cultural 
interest ; and lecturers are invited to address 
members of the Guild on a variety of political, 
economic and social subjects. At present the 


Lintott Guild has a membership of thirty-seven. 
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Two International Conferences 


Deraits of two international conferences to 
be held in the near future have been issued by 
the Institution of Mechanical Engineers. A 
detailed programme is now available for the 
international Heat Transfer Conference which 
is to be held at the University of Colorado, 
Boulder, Colorado, from August 28 to September 
{ next. The conference papers, of which a 
hundred or so are to be presented, will be available 
for distribution next month. The conference 
includes a full social programme, and four 

ial lectures each reviewing one field of study, 
in addition to the technical sessions. 

Preliminary details have also been announced 
of the second international Conference on Stress 
Analysis which is to be held at the Ecole 
Superiture de !’Aeronautique in Paris from 
April 10 to 14, 1962. The Joint British Com- 
mittee for Stress Analysis (whose secretary is 
at the Institution of Mechanical Engineers) 
points out that contributions to the conference 
will deal mainly with the results of experimental 
work and there will be no subsequent publication 
of the complete texts. It is not intended to have 
any review papers. Prospective authors are 
invited to write to the secretary of the Joint 
British Committee. 


Post-Graduate Courses in Chemical 
Engineering 

Tue INSTITUTION OF CHEMICAL ENGINEERS 
has produced a new pamphlet entitled “f Scheme 
for a Post-Graduate Course in Chemical Engin- 
eering.” The early chemical engineering courses 
in the United Kingdom were mainly of the post- 
graduate type, designed to enable chemists and 
other engineers to qualify in chemical engin- 
eering. With the rapid development of the pri- 
mary degree course in chemical engineering after 
World War I, the growth of the post-graduate 
course slackened. Nevertheless, it remains an 
important avenue for qualification in chemical 
engineering. Indeed some companies prefer, for 
specific tasks, men who have qualified first in 
chemistry or mechanical engineering and have 
then converted to chemical engineering by means 
of a post-graduate course. The Institution of 
Chemical Engineers has always believed in 
diversity in the training of chemical engineers. 
In furtherance of this policy the new scheme has 
been prepared as a guide which takes account of 
modern trends in the teaching of chemical 
engineering. Anyone wishing to obtain a copy 
of the pamphlet should write to The General 
Secretary, The Institution of Chemical Engin- 
eers, 16, Belgrave Square, London, S.W.1. 


Radio Research at Slough 


Two open days were held last week at the 
Radio Research Station of the Department of 
Scientific and Industrial Research, Ditton Park, 
Slough, Bucks. Exhibits and demonstrations 
gave visitors an overall picture of the station’s 
well-established place in radio wave propagation 
research and forecasting, and of its active 
participation in current investigations with space 
Satellites. Space research promises to back up 
studies made by older methods, although not 
necessarily to confirm the conclusions already 
reached. It will be interesting to see if the 
existence of reflecting layers in the troposphere, 
which are suggested by the results of radar 
vertical soundings, also become apparent during 
the reception of signals transmitted from above. 
Work is continuing with the airborne refracto- 
meter, and there is still much to be done in 
correlating measurements of refractive index 
made by this method with the actual performance 
at the same times of communications links over 
paths on which the measurements were taken. 
Tropospheric propagation on v.h.f. has been 


studied by a technique for rapid scanning of 
the incident energy at a receiving station. 

Other apparatus has been developed to 
investigate the delayed signals received on a 
microwave link using a swept-frequency trans- 
mitter and receiver. At the transmitter a tri- 
angular sweep generator modulates the line 
voltage of a carcinotron to produce the scan. 
A similar tube at the receiver is arranged to 
lock on to the transmitter signal for synchroni- 
sation. The path length of a delayed signal is 
calculated from the difference between its 
frequency and the instantaneous frequency of 
the link when it is received. When these studies 
began, carcinotrons of French manufacture 
were used, but corresponding British tubes are 
now available. A model was demonstrated which 
showed by the mechanical variation of circuit 
constants how electron density in the F2 layer 
would respond to conditions such as production 
of electrons by ultra-violet radiation, and 
electron loss through recombination with positive 
ions. 

Arrangements were made during the open 
days for visitors to inspect the Minitrack station 
at Winkfield (see our January 27, 1961, issue), 
which is operated by the staff of the Radio 
Research Station. 


New B.I.S.R.A. Research Section 


THE British Iron and Steel Research Associa- 
tion has created a new section in its Plant Engin- 
eering and Energy Division to centralise the 
Association’s research into control engineering. 
When the Plant Engineering and Energy Division 
was formed, an Electrical Engineering Section 
was included to carry out research into the 
electrical equipment used in steel works. During 
the last few years, and with the increasing interest 
being shown in automation in the iron and steel 
industry, the research of the section has tended 
more and more towards the electrical engineer- 
ing aspects of automatic control systems—their 
design, construction and application to steel 
works plant. Some work on hydraulic control 
systems has also been carried out in another 
section of the Division. The basic theory of 
control applies to both, and the one selected 
depends upon the specific requirements. In view 
of the advantages to be gained in bringing all the 
work in the Division on control engineering 
within the province of one section, the Electrical 
Engineering Section has been replaced by a new 
Control Engineering Section. The change of 
name is a recognition of the gradual change of 
emphasis in this field of work ; the new section 
will continue the present research into the 
electrical engineering problems of steel works, 
with the addition of work on hydraulic control. 
Mr. J. P. Clyne, M.A., A.M.I.E.E., G.I.Mech.E., 
who has recently joined B.I.S.R.A. from the 
Sperry Gyroscope Company, Ltd., has been 
appointed head of the new section. 


Tinsley Park Steelworks Develop- 
ment Scheme 


Tue tender of John Mowlem and Co., Ltd., 
has been accepted for the major civil engineering 
work for the English Steel Corporation, Ltd.’s 
£26,000,000 development at Tinsley Park, 
Sheffield. The contract includes foundations 
for buildings and plant, roads, drainage, rail 
tracks and some building work, and its estimated 
value is in excess of £4,000,000. The consulting 
engineers are Messrs. W. S. Atkins and Partners. 
At present the contractor is completing the 
preliminary earth moving on the site, which has 
involved moving 3,000,000 cubic yards of 
material in under six months. 

The development at Tinsley Park, which will 
include a melting shop with two 100-ton electric 
furnaces, a 42in blooming mill, a billet mill 
with two 32in stands and a bar mill, will increase 


the English Steel Corporation’s total capacity 
for the production of alloy and special carbon 
steels to about 500,000 billet tons per annum. 

The time available for the civil engineering 
work is very short, since the plant must start 
to operate in the latter part of 1962. Thus the 
major part of this contract has to be completed 
in sixteen months, which will involve placing 
some 160,000 cubic yards of concrete at a rate 
of 15,000 cubic yards per month, constructing 
15 miles of rail track and 34 miles of road. 
At the peak of the programme, it is expected 
that there will be 1000 men employed. 


Centrifugal Pumping Sets 


A RANGE of compact, close-coupled centrifugal 
pumps has been introduced by Rhodes, Brydon 
and Youatt, Ltd., Reddish Engineering Works, 
Stockport, Cheshire, for a large number of 
general service applications. The compact 
arrangement of pump and motor can be seen in 
the accompanying illustration. 

The pump is of single entry, single impeller 
design, and is fitted with a mechanical seal to 
reduce the shaft length to a minimum. It is 
designed to fit the new compact motors to the 
dimensions of British Standard 2960, part I and 
II, in which either drip proof or totally enclosed 
motors are interchangeable. 

The method of unit construction enables the 
pump to be opened for inspection or maintenance 





Centrifugal pump with close coupled motor 


without need to disconnect the pipework or lift 
the motor. By the removal of the nuts securing 
the pump casing the motor, complete with the 
seal housing, can be moved back along the slide 
rails on which it is mounted, to expose the 
impeller and the inside of the pump casing. 

The twenty-nine pump sizes, ranging from lin 
to Sin branch size, which are available provide 
a comprehensive choice of pump and motor 
combinations. By using motors suitable for 
50 cycles supply at both two pole and four pole 
speeds, these pumping sets are available for a 
range of duties up to 500 Imperial gallons per 
minute and total heads of 180ft. 

[Reply Card No. 1023] 


Zone-Refined Tellurium 


JOHNSON MATTHEY AND Co., Ltd., of 73-83, 
Hatton Garden, London, E.C.1, announces 
that it is now producing zone-refined tellurium of 
high purity. The total metallic impurity content, 
excluding selenium, is less than 5 p.p.m. and is 
normally in the region of 1 p.p.m. The selenium 
content does not exceed 5 p.p.m. The tellurium 
is supplied as half-round bar approximately 
lin by tin. 

[Reply Card No. 1015] 
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Power from Sea Waves 


A BRIEF outline of a scheme for generating 
electrical power from the energy of ocean waves 
has been announced by the D.S.I.R. Model 
tests of a site on the Island of Mauritius have 
been carried out at the Hydraulics Research 
Station at Wallingford. 

Mauritius lies in the path of the South-east 
Trades, and for the greater part of the year 
rollers 4ft to 12ft high break on the coral reefs 
on its southern and eastern coasts. At one 
point on the coast, at Souillac, the coral reef 
almost encloses a shallow lagoon which is 
drained at low tide. If the enclosure of the 
lagoon were completed, the result would be a 
reservoir constantly replenished by breakers. 
The rise and fall of the tide is slight, so it would 
be possible to guide the breakers into the lagoon 
by a concrete ramp on the seaward side of the 
reef. 

The Central Electricity Board of Mauritius 
is considering proposals to generate power by 
using this impounded water to supply turbines 
operating under a low head. In the first stage 
of the scheme, an installed capacity of 9280kW 
is planned, but is expected that eventually an 
output of 44,000kW could be obtained. At the 
request of the Board’s consulting engineers, 
tests were carried out at the Hydraulics Research 
Station to discover the most suitable design of 
ramp. Tank tests were made with 1:15 scale 
models in which the crest of the ramp represented 
various heights up to 12ft above mean sea level, 
and combinations of various gradients of the 
reef and ramp were used. The height of the 
waves ranged from 2ft to 10ft, and their intervals 
from six to ten*seconds. The tests showed that 
a ramp with a fixed crest to match the most 
prevalent wave conditions would be the best 
solution, and as a first step to a final economic 
study of the project, apparatus to measure the 
height and frequency of the waves has been 
installed on the Mauritius coast. 


D.S.1.R. Isotope Applications Unit 


THF activities of the D.S.I.R. Isotope Applica- 
tions Unit are reviewed in the “ Report of the 
National Chemical Laboratory, 1960,” published 
recently by the Department of Scientific and 
Industrial Research (H.M. Stationary Office, 
price 4s. 6d.). It will be recalled that this unit, 
an outstation of the National Chemical Labora- 
tory at the U.K.A.E.A. Wantage Research 
Laboratory, Wantage, Berks, was set up in 1957. 
The unit is financed jointly by the D.S.I.R. and 
the United Kingdom Atomic Energy Authority. 
It exists to give services on isotope work to 
D.S.1.R. stations and industrial research asso- 
ciations. These services are, of course, supple- 
mentary to those given by the relatively large 
organisation of the Isotope Research Division of 
the Atomic Energy Research Establishment 
(A.E.R.E.). In 1970 the unit was moved from 
temporary accommodation at Harwell and now 
occupies part of two new buildings at the 
Wantage Research Laboratory which is an 
outstation of A.E.R.E., Harwell. By sharing 
the premises at Wantage the D.S.I.R. unit can 
maintain very effective liaison with the A.E.R.E. 
Isotope Division. 

During the year under review staff from the 
unit visited about twenty-five research associa- 
tions or D.S.I.R. stations to give advice on 
current or proposed experiments using isotopes 
and to discuss other possible applications. 
Other laboratories have temporarily seconded 
staff to the unit to carry out part of their own 
research programmes in which isotopes were 
involved. Thus research workers interested in a 
particular industrial problem have been able to 
work directly with those experienced in isotope 
techniques and to use apparatus, as well as 
active materials of short half-life which would 
not otherwise have been available to them. 

To provide a nucleus of continuing research 
in its own organisation the unit has undertaken 
some basic research or isotope techniques and 


instrumentation. At present the unit’s work 
does not attempt to cover radiation chemistry 
or other uses of large sources of gamma radiation 
not involving activation. 


TYPICAL PROJECTS 


Some assistance has been given to the D.S.I.R. 
National Engineering Laboratory by under- 
taking the examination of steel balls which had 
been subject to tests as rolling bearings. Tritiated 
water was used to study the effects of water in 
bearing lubricants upon pitting failure, the balls 
being subsequently examined by exposing parts 
of their surfaces to a liquid scintillator. The 
N.E.L. concluded that the results of this work 
gave useful evidence for the theory of hydrogen 
embrittlement. This method should also be 
useful in the study of counter-measures, such as 
the addition of inhibitors. 

The Isotope Applications Unit has also 
helped the Production Engineering Research 
Association in its studies of lathe tool tip wear, 
by analysis of the activity, using a gamma-ray 
spectrometer and by dissolving a radioactive 
tool tip to yield more quantitative interpretations 
of the wear results. 

Probably the most useful contribution made 
by the unit to progress in the use of isotopes is 
in the development of a thread gauge, as men- 
tioned in the Laboratory’s 1959 report. A 
detailed study of the performance of the gauge 
has been made using a workshop-built model 
with the addition of an electronic unit for the 
analysis of variations in the mass per unit length 
of threads or wires. The radiation source is **Kr, 
the detector is an ion chamber with a counter- 
balanced chamber to compensate for temperature 
and humidity variations, and the range of linear 
response is for threads from 50 to 300 denier. 
Provided that both the source and the detector 
subtend a very wide angle at the thread the 
measurements are stated to be satisfactorily 
independent of the cross sectional shape and 
state of aggregation of the thread. It is hoped 
that some instrument manufacturer will be 
sufficiently interested to produce a commercial 
instrument based on the principles embodied in 
the demonstration prototype. Such an instrument 
would probably be useful mainly in textile 
research and control laboratories, but it may 
also be useful for other threads or wires. 


Industrial Training Council Regional 
Committees 


Tue Industrial Training Council has estab- 
lished regional committees, as advisory com- 
mittees to the Council for a limited period until 
March, 1964, with the following terms of 
reference : 


(i) To keep under review and, in consultation 
with appropriate organisations, to encourage 
arrangements for the recruitment and training of 
the “ bulge”’ during the years 1961-64 within 
their region and to give periodic consideration 
to the statistics of school-leavers, placement and 
vacancies for young people. 


(ii) To make periodic reports to the Council 
on the regional situation with regard to these 
matters. 


(iii) To keep under review the work of 
employers’ organisations, trade unions, joint 
bodies and their co-operation with the youth 
employment service with regard to these matters 
within the region. 

(iv) To provide for the exchange of informa- 
tion on developments to deal with the ** bulge ” 
which might be of common interest to a number 
of industries between the industrial organisations 
within the region. 


(v) To assist with the development of the work 
of the Training Advisory Service within the region. 


The regional committees, which have been set 
up following the recently held I.T.C. regional 
conferences, are composed of representatives 
nominated by the British Employers’ Confedera- 
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tion, the Trades Union Congress ang 
Nationalised Industries, and the secretariat for 
the committees is being provided by the regional 
offices of the Ministry of Labour. 

The regions and the names of the Chairmen of 
the committees, who have been appointed by the 
Council from amongst the nominated representa. 
tives, are listed below. 


Chairmen of Regional Committees 
Region Chairman y 
London and South Eastern} Mr. F. Hayday, National Indu. 
trial Officer, National Union of 
General and Municipal Workers 
Mr. F. Garner, Deputy 
| Director, Joseph Lucas 
| tries), Ltd., Birmingham ; Pregi. 
| dent, Birmingham Engineer 
Employers’ Association 
North Midland... ... ...| Mr. G. E. Dearing, MBE. 
General Secretary, National 
Union of Hosiery Workers 
-| Mr. L. T. Wright, General Secre. 
tary, Amalgamated Weaver 
Association 
Mr. James Anderson, MBE, 
Managing Director, Anderson 
Boyes and Co., Motherwell - 
| President, Scottish Engineering 
Employers’ Association 
Mr. A. F. Hetherington, D.Sc. 
Deputy Chairman, Southern 
Gas Board 
Wales ... ... Mr. A. J. Nicholas, Managing 
Director, South Wales Switch. 
gear, Ltd., Blackwood, Mon. 
Mr. A. King, O.B.E., Divisional 
Organiser, Amalgamated Engin- 
eering Union 
Mr. F. B. George, Managing 
Director, Consett Iron Company, 
Ltd., Co. Durham 
South Western ‘ ..| Mr. N. G. Cadman, Director 
and General Manager, Westing- 
house Brake and Signal Com- 
pany, Chippenham 
Eastern ... A Saeed . ..| Mr. H. B. Pugh, Chairman, 
Eastern Electricity Board 


Midland 


North Western 





Scotland 





Southern 


East and West Ridings 


Northern 


Purpose-Built Overhead Runway 
System 


A HAND-POWERED Overhead runway system 
developed by Teleflex Products, Ltd., Basildon, 
Essex, can be erected by the user to form a 
mechanical handling system to his individual 
requirements with standard track and trolley 
units. This “ Bee-Line’ equipment, as it is 
known, is made in two capacities to take loads of 
24 cwt and 5 cwt respectively. For building up 
the system straight track is available in the two 
capacity sizes in standard lengths of approximately 
20ft in either untreated or galvanised steel. 
Curved horizontal track is available in radii of 
254in and special curve angles can be cut to suit 
requirements. Standard horizontal curves, pass- 
ing through angles of 30 deg., 45 deg., 60 deg., 
75 deg., 90 deg. and 180 deg. are available and 
the curved tracks are supplied with straight 
sections at each end for jointing purposes. 
It is recommended that supporting members for 
the track should be a maximum distance of 10ft 
apart, and a standard distance of 4ft between 
supports is generally adopted. A variety of 
track suspension mountings have been developed 
for all forms of industrial installation and for 
the coupling of track sections. A _ twin 
four-wheeled trolley is generally recommended 
for all classes of work and these trollies have a 
load-carrying flight bar and a hook. The flight 
bar is connected to each trolley by ball and socket 
end bolts, so that if the trolley is pulled from side 
to side while in motion it cannot jam in the track 
and impair its efficiency. 

Right and left-hand switch components are 
supplied with the branch piece turning to left or 
right at angles of 45 deg., 60 deg., 75 deg. and 90 
deg. according to requirements. A switch piece Is 
also available with both branch pieces, right and 
left hand, turning through 90 deg. The direction 
of travel at a switch point is controlled by a simple 
hand lever. Turntables aligned with the track 
and running on ball-bearings can be used where 
space is too limited to permit the use of switches 
or curves. With these turntables the direction of 
travel is effected simply by turning the load from 
one track to another by rotating the table through 
an angle of 90 deg. 


[Reply Card No. 1020] 
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(Left) Interior of car for Metropolitan Line outer suburban services. The route maps are on glazed partitions between the bays. (Right) Motor bogie, showing 
rubber bolster springs and attachment of motor to cast seatings on suspension sleeve 


Metropolitan Line Rolling Stock 


From next Monday, June 12, the first trains 
formed of the 248 new surface line vehicles 


ordered by London Transport in 1959 will 


enter traffic on Metropolitan Line services 
between London, Watford, Amersham and 
Chesham. Trains will be formed of four-car 


units, each comprising a motor coach, two 
trailers, and a second motor coach. Eight-car 
trains will be run at peak periods. By next May 
all services on the routes mentioned will be 
operated by the new stock. A further 216 
similar cars now on order will later replace all 
the present rolling stock on Metropolitan Line 
services to Uxbridge. The main contractor for 
both sections is Cravens, Ltd., Sheffield. 

The open saloon arrangement of the new 
vehicles, seen in an accompanying illustration, 
is an innovation for Metropolitan Line trains 
to Hertfordshire and Buckinghamshire, which 
have been worked hitherto with compartment 
coaches in multiple-unit sets or locomotive- 
hauled trains, some of them dating from 1920. 
Motor coaches in the replacement stock seat 
fifty-four passengers, and trailers seat fifty-eight. 
These are the first London Transport saloon 
coaches to have luggage racks. Certain features 
follow recent tube train practice, such as the use 
of rubber units in the bogies for primary and 
secondary suspension. Hydraulic dampers are 
fitted to control the vertical and lateral move- 


ment of the bolsters. Apart from the three 
prototype tube trains on the Central Line 
(described in our November 18, 1960, issue, 


page 844), these are the first London Transport 
trains to have a motor-alternator auxiliary power 
supply with rectifiers for battery charging. 
Current for the main fluorescent lighting is 
taken from a 220/115V step-down transformer, 
but three of the 4ft fluorescent tubes in each 
car are supplied from the battery through 
individual transistor-inverter units so that emer- 
gency lighting is maintained in the event of a 
motor-alternator or traction supply failure. 

The trains are equipped wih PCM camshaft 
controllers as fitted to other tube and under- 
ground stock, but the control scheme differs 
from previous London Transport installations 
in that the weak-field switch, when operated, 
automatically selects the lower of two rates of 
acceleration by altering the setting of the accelerat- 
ingrelay. This switch takes the usual L.T.E. flag 
indicator form and is located behind the window 
on the non-driving side of the cab so as to be 
clearly visible to operating staff on station 
platforms in order that its correct use may be 
checked. The switch should only be operated 
on the outer sections of the route, where stations 
are further apart and non-stop runs up to 13 
miles may be scheduled. At present the switch 
reduces the field to 60 per cent of full, in order 
that the characteristics of the trains may con- 
form with those of the older stock on the line, 
but the motors are designed to operate on 54 per 


cent fields, and the equipment may eventually be 
modified by changing the diverter resistances to 
allow them to do so. When running in full 
field the alternative rates of acceleration are 
selected by means of two “ forward ”’ positions 
of the reverse handle. The contractor for the 
traction control equipment and auxiliary sup- 
plies was Associated Electrical Industries, Ltd. 

These are the first London Transport trains 
for surface lines to have 300V motors. The two 
motors in each motor coach bogie are therefore 
permanently in series, and this has led to the 
provision of anti-wheelspin protection by differ- 
ential relays as in the Centra! Line tube train 
prototypes mentioned above. A similar form 
of link suspension for the negative shoebeam is 
also used. The motors, supplied by The General 
Electric Company, Ltd., are continuously rated 
at 66 h.p. on full field. Axle-suspension is by 
means of a roller bearing suspension sleeve of 
cast instead of the former welded construction. 
Suspension bearing caps (which clamp round 
the sleeve to locate the motor) have been replaced 
by cast seatings on the sleeve to which the motor 
is bolted, as shown in the accompanying illus- 
tration. In the event of an electrical failure in a 
motor, the normal procedure is to isolate all 
motors on the motor coach concerned, which 
can be effected by means of a unit isolator 
switch in the driving cab of the vehicle. 


Chain Grate Stoker 


A CHAIN GRATE stoker developed by Riley (1.C.) 
Products, Ltd., 19, Woburn Place, London, 
W.C.1, to burn small low grade slack coal is 
suitable for installation in sectional boilers rated 
at 1,000,000 B.Th.U. per hour or more, such as 
are used for central heating. The stoker assembly, 





Chain grate stoker for small low-grade slack coal 


to be seen in our illustration, is mounted as a 
complete unit on a frame with wheeled base, so 
that it can be attached easily to a boiler. The 
grate comprises interlocked links of heat-resisting 
cast iron which form an endless belt and give 
uniform air distribution across the full width. 

Drive for the grate is from a front shaft carrying 
sprockets which engage in slots formed on the 
underside of the links. At the rear end the grate 
rides over a plain idler cylinder revolving on a 
stationary shaft. A 4 h.p. geared motor drives 
the grate through a gear train at one end of the 
stoker front shaft. A spring loaded dog clutch 
operating on a splined shaft affords mechanical 
protection of the gearing and motor. 

The mild steel frame of the stoker is shaped to 
give a grate catenary, with a closing plate at the 
bottom and a dead plate at the top extending 
beyond the coal register. The remainder of the 
effective length of the stoker is open for air passage 
and is divided into three unequal zones with a 
designed pressure drop, pro rata at all pressures, 
to give gradual reduction in air pressure from 
front to rear, sO maintaining air escape to the 
combustion chamber at a minimum. Forced 
draught is supplied to both sides of the stoker by a 
fan positioned below the machine. 

Automatic modulating control of the stoker 
feed and forced draught volume is carried out by 
mechanically coupling a timer unit to a Honeywell 
** Modutrol *’ motor which in turn is coupled to 
the forced-draught damper. A control thermo- 
stat sends impulses to the ** Modutrol ’’ motor 
per degree rise or fall away from its setting, and 
the motor adjusts the grate speed and the forced 
draught volume in parallel with it, the grate speed 
being variable from approximately 13 to 1. A 
limit thermostat is fitted as a precautionary 
measure and, when called upon, it stops the fan 
and stoker motors only after the machine is at 
its minimum setting. Burning back into the 
hopper is, therefore, eliminated and when the 
control thermostat takes over again the firebed 
will, it is stated, return to normal within one 
minute. 


[Reply Card No."1022) 


Standardised Crane Signals 


THe Federation of Civil Engineering Con- 
tractors and the National Federation of Building 
Trades Employers have published a standard set 
of crane signals for use throughout the industry, 
The two sponsoring Federations, who together 
represent the vast majority of firms engaged in 
both civil engineering and in building, urge that 
this system should be adopted by all firms 
engaged in construction, as a positive step to- 
wards accident prevention. The new system has 
been devised after detailed discussions throughout 
the industry and it incorporates the best and most 
commonly used of the existing signals. Charts 
are obtainable from the Federation of Civil 
Engineering Contractors, 
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Improvement of the Lee Navigation 


IN our issue of March 31 last, we briefly 
recorded the progress made by British Water- 
ways in modernising the Trent Navigation. A 
similar stage has also been reached with the 
improvement programme on the Lee, and a new 
lock has now been brought into use at Ferry 
Lane, Tottenham, as illustrated below. The first 
new lock on the Lee was completed about two 
years ago at Ponders End, and two further 
locks are to be built (one is under construction 
at Stonebride- and the other, Picketts lock, 
will be started next year) as part of the £860,000 
scheme for the Lee Navigation between the 
Thames and Enfield. 

Construction of the new lock entailed the 
building of a new bridge to carry Ferry Lane 
over the navigation at the south end of the lock. 
The need to maintain two-way traffic whilst 
the bridge was under construction added con- 
siderably to the complexity of the operation 
and the bridge had to be built in seven separate 
stages. The whole project has taken about 
twenty months to complete. 

The principal dimensions of all the new 
locks in the scheme are : 


Length 98ft minimum between quoins 
Width 18ft 6in effective 
Depth 7ft over cills 


In addition to the construction of new locks, the 
River Lee scheme provides for the mechanisation 
of all locks up to Enfield. The old lock at 
Tottenham has already been converted and the 
pairs of locks at Bow and Old Ford are now 
being equipped. This work, together with the 
opening of the new lock at Tottenham, will 
complete the development of the navigation 
from the Thames to Stonebridge. The scheme 
was launched just over four-and-a-half years 
ago and is now over 65 per cent complete. 
Other work carried out under the development 
programme includes the building of a new bridge 
at Three Mills Lane, Bow, to give more headroom 
for craft and to widen the waterway ; repairs 
to concrete walling in City Mill River ; bank 
protection in the form of about 2200ft of mass 
concrete walling in the Limehouse Cut; and 
about 33,000ft of steel sheet and concrete sheet 
piling on other parts of the navigation. In 
addition twelve new hoppers have been purchased 
to accelerate the dredging programme. 

The mechanised locks incorporate an electro- 
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The new lock on the Lee at Tottenham. The old lock is in 
cabin for operating both locks, and a capstan 


hydraulic system using six power units to a pair 
of locks. Two units are on the islands between 
each pair of locks and operate two sluices and 
two gates each. The remaining four operate one 
gate and one sluice each. The power units are 
made up of a 5 h.p. squirrel-cage ventilated 
motor, suitable for 400V/440V, three-phase, 
50 c/s supply, driving a pump to deliver oil at a 
pressure of up to 1000 lb per square inch from a 
reservoir of 10 gallons capacity which forms 
the base of the assembly. Solenoid-operated 
valves allow the oil to be passed to the particular 
ram unit and then back to the reservoir in a closed 
circuit. Similar valves are also mounted on the 
power units, together with a further solenoid, 
which, when energised by the operation of a 


Hydraulically driven up- 


cutting shearing machine 
for mild steel plate up to 
lin thick and 6ft 6in wide 








background, in the centre is the control 
be seen on its upstream side 


Bg 


single switch, simultaneously places the motor 
under load and operates the unit selected. The 
ram units for both gates and sluices are 3in in 
diameter, with 2in diameter piston rods having 
a stroke of 3ft. The main switchgear and control 
panels are on the centre islands. A system of 
stop lamps and indicator lights controls the 
passage of craft through the locks. 

The scheme is under the direction of the 
South Eastern division of British Waterways. 
The main contractor for the Tottenham lock 
was Howard Farrow, Ltd., and the hydraulic 
installations were by Stein Atkinson Vickers 
Hydraulics, Ltd. 


Up-cutting Shearing Machine 


AN up-cutting shearing machine has been 
specially designed and built by Joseph Rhodes 
and Sons, Ltd., Grove Ironworks, Wakefield, 
for installation at the end of an automatic 
““ cut-to-length ” line at the works of Samuel 
Fox and Co., Ltd. This machine, the rear of 
which is illustrated here, is capable of shearing 
up to a maximum thickness of lin mild steel or 
jin stainless steel up to 6ft 6in wide. It incor- 
porates the makers “ fluid-drive ” principle with 
a 45 h.p. motor driving the pump supplying 
pressure fluid to the hydraulic system. 

The main beam shearing stroke is imparted by 
a hydraulic cylinder mounted at the lower end 
on the right hand side of the machine. The 
piston rod of this cylinder passes through the 
side standards and is extended to a pneumatic 
cylinder on the left hand side of the machine. 
This pneumatic cylinder serves as a balance for 
the main beam. The vertical up-cutting travel 
of the main beam is imparted by two bell-crank 
levers mounted in the bed and connected by two 
sets of linkages to the piston rod. A relay valve 
in the hydraulic system protects the machine 
against accidental overload and should this 
valve come into effect the beam is automatically 
returned to its starting position. On plate up to 
gin thick the machine speed can be twenty 
strokes a minute reducing to six strokes a minute 
on the thickest plates it is designed to shear. 

In the operating sequence five sets of hydraulic 
hold-downs extend to grip the material before the 
beam starts to make the shearing stroke. 


[Reply Card No. 1006] 




















anil 





June 9, 1961 


THE ENGINEER 


Light Commercial Vehicles 


Tere have been announced by Ford Motor 
y, Ltd. 4 new Mh of nome and 
city. ese ames vehicles are 
eset te ooitdneun Model 105E car (see 
359, October 2, 1959) but the engine has 
been developed to accept regular grade petrol. 
The power is slightly less than in the existing 
vans, namely 35 b.h.p. at 4800 r.p.m., and the 
higher peak speed is matched by a lower final 
drive ratio of 4-444; however, the push-rod 
‘ne is matched with a four-speed gearbox 
whereas the side-valve engine had a three-speed 
ission—this is presumably deemed accept- 
able for vehicles that are driven principally by 
professionals. The passenger car engine of 
8-9: 1 c.r. is an option ; the rest of the vehicle 
conforms with the car design, so that this 
becomes the first English Ford commercial 
yehicle ever to have a semi-floating axle. The 
rear springs have zinc interleaf liners, and those 
of the 7 cwt are available optionally on the 5 cwt. 
An interesting advance on the older design is 
that the lower edges of the doors sweep up 
towards the rear to reduce the danger of their 
grounding when the vehicle is loaded. 

The Thames 15 cwt, which is available as a 
van, bus, pick-up or in chassis form, is now 
offered with the Perkins “* Four 99” oil engine 
as a factory-fitted alternative to the 1703 c.c. 
petrol engine ; optional final drive ratios are 
§-125 or 5-857. 

[Reply Card No. 1024] 


Vacuum Sintering Furnace Loading 
Mechanism 


AN equipment for individually loading 
radioactive metallic pellets into a high-tempera- 
ture vacuum sintering furnace has been designed 
and manufactured at Spembly Engineering 
Company, Ltd., New Road Avenue, Chatham, 
for the Atomic Energy Authority. The apparatus, 
illustrated below, consists of a loading unit and 
an automatic programming power unit. The 
pellets, usually thirty-six in a batch, are placed in 
a magazine in a glove box to prevent contamina- 
tion. The magazine is then transferred to the 
loading unit and during this operation the door 
of the inner end of the magazine is automatically 
opened. The loading unit, which is mounted on 
to the end of the furnace, is then sealed, and the 
pressure within the unit and the furnace is reduced 
to 104mm of mercury, whilst thus allowing the 
temperature of the furnace to be raised. 

When the correct temperature conditions have 
been reached the loading mechanism is put in 
motion via the automatic programming power 
unit. The pellets are dropped individually into a 
cup at the end of along arm. This arm, which is 
provided with a water-cooled seal, is then pneu- 
matically fed into the hot zone of the furnace and 
rotated to deposit the pellet; the arm is then with- 
drawn ready to receive the next pellet. To prevent 
the pellets piling up in the furnace an automatic 
“ pushplate ” is fitted at the end of the arm. 
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Burst chamber for proving 
tests on parts rotating at 
up to 20,000 r.p.m. 


As the pellets are deposited at regular pre- 
determined intervals they are counted and the 
number is displayed on the programme unit, 
which has a series of lamps to indicate the loading 
sequence. When all the pellets have been 
deposited in the furnace, a warning bell sounds. 
Should a fault develop during the sequence 
(e.g. air pressure failure with the long arm in the 
furnace hot zone) the fault warning lamp lights, 
another bell sounds and the arm is automatically 
withdrawn by pressure air delivered from a 
reservoir. 

The mechanism is completely automatic in 
operation. Once the magazine has been put into 
position and the vacuum and _ temperature 
conditions have been attained in the furnace the 
operator presses the “start” button and no 
further attention is required, until all the pellets 
have been loaded or a fault in the mechanism 
develops. At the end of the loading sequence, 
the programming unit remains active and after a 
predetermined period gives an indication that the 
complete heating cycle is at an end. 


[Reply Card No. 1021] 


Test Equipment for Rotating Parts 


To increase the capacity for burst and high- 
speed proving tests on parts such as are used in 
Borg and Beck clutches the Automotive Products 
Group has installed a new test chamber capable 
of rotating parts up to 2ft diameter and weighing 
150 lb at speeds up to 20,000 r._p.m. The new 
test chamber, to be seen in our illustration, is 
sunk below floor level and components to be 
tested are mounted on a vertical shaft on the 
underside of a heavy plate which is locked down 
on the top of the chamber. 

The drive is provided by a 2-litre Standard 
“Vanguard” engine which with its gearbox 
is mounted on a sub-frame adjustable along a 





Equipment for automatically loading radioactive metallic pellets into a vacuum sintering furnace 
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fixed bed. A disc brake is fitted on the drive 
assembly for emergency stopping purposes and 
the drive is transmitted through a worm gear unit 
to convert the horizontal drive to a vertical one. 
A belt is used. to transmit the final drive to the 
vertical test shaft, and the driving assembly sub- 
frame can be moved along its bed for belt 
tensioning purposes. The step-up ratio from 
the main drive to the shaft is 5 : 1 and the endless 
woven silk belt used is tensioned at 500 Ib for 
high-speed transmission. 

The test shaft is carried on precision angular 
contact bearings lubricated by a gravity feed oil 
system. During a test any vibration of the main 
shaft is picked up by two transducers and the 
signals from these transducers are electronically 
amplified and displayed on a control panel. 
The signals give adequate warning of excessive 
vibration to enable the drive to be stopped in 
the event of trouble during a test. 


Chemical Research 


“INASMUCH as the chemical industry of the 
country continues to expand, the need for research 
in the chemical field by the Government will 
inevitably grow,” says the Steering Committee of 
the National Chemical Laboratory of the Depart- 
ment of Scientific and Industrial Research in its 
annual report, published on Wednesday of last 
week.* The Committee, therefore, recommends 
to the Council for Scientific and Industriai 
Research that the staff of the Laboratory should 
be increased by roughly one-half in the next five 
to seven years and doubled in the next ten to 
fifteen years. Existing accommodation at Ted- 
dington is inadequate for this expansion and 
proposals for either building extensions or a new 
site are under consideration. 

In introducing his own report for 1960, the 
Director, Dr. J. S. Anderson, F.R.S., defines the 
task of the National Chemical Laboratory. It is, 
he says, to carry out research in important 
areas, which cannot be effectively studied by 
other, less centrally placed, organisations. The 
characteristics of its work must be a firm basis of 
scientific understanding, the enrichment of 
scientific knowledge, and a keenly analytical 
approach brought to bear upon those major 
problems of wide application—such as the 
prevention of corrosion—which fall within its 
scope. The current research programme is still 
being developed, and some material changes were 
made in the work of several research groups 
during the year. For example, the conversion of 
the former work on physico-chemical properties 
into a more comprehensive programme of 
chemical thermodynamics has continued ; work 
on hydro-metallurgy is being extended to include 
some fundamental work on the more familiar 
metals of industry ; and staff formerly employed 
on the extreme purification of semiconductor 
materials are turning their attention to uses for 
the very substantial quantities of rare earth 
elements now becoming available. 





* Report of the National Chemical Laboratory, 1960. H.M.S.O. 
Price 4s. 6d. net. 
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Encapsulated Logic Units 


ELEMENTS of the “ Minilog ” solid state logic 
system for industrial sequencing and control are 
now available in fully-encapsulated form. The 
system, a product of Panellit, Ltd., Boreham- 
wood, Herts., a member of the Elliott-Automa- 
tion Group, was described in our September 2, 
1960, issue, page 403. ‘* Minilog ” elements can 
be used in simple or complex logic systems to 
replace relays, stepping switches and similar 
devices. Forty-eight of the elements can be 
mounted on a board measuring 10in 
by 17in. A _ special ** Minilog” chassis, with 
gold-plated plugs and sockets to provide inter- 
board, signal and power connections has been 
introduced to accommodate up to twelve of 
these boards. 

The accompanying illustration shows the 
chassis and boards, the latter carrying encap- 
sulated elements. These are available in two 
forms. One has six inputs, giving an “* inverted 
and” function, and drives up to five outputs ; 





Elements of logic system and chassis providing plug- 
and-socket interconnectors between boards 


the other incorporates an emitter-follower and 
can drive up to twenty-five inputs. Both are of 
the same size (2-0in by 0-85in by 0-63in) and 
occupy slightly more than | cubic inch of space. 
They have eleven tinned-copper wire leads, 
0-32in in diameter. Transistor power elements 
can be supplied as top and bottom-end drivers 
for actuating solenoids and similar devices up 
to a maximum of SOV, IA. 

[Reply Card No. 1004] 


Portable Centrifugal Pumping Set 


THE portable pumping set illustrated here 
comprises a l4in “ Alcon” centrifugal pump 
coupled directly to a Villiers air-cooled diesel 
engine and is made by Arthur Lyon and Co. 
(Engineers), Ltd., Park Works, Stamford, Lincs. 
The pump, which is not of self-priming design, 
has a suction lift of 18ft, its maximum head 
being 125ft and maximum output 6500 g.p.h. 
It has a cast iron casing, which can be arranged 
with either horizontal or vertical discharge, and 
is fitted with a balanced impeller of gunmetal. 
The bronze impeller rings and the bronze sleeve, 
extending through the stuffing box, are both 
easily removable. 

The vertical four-stroke Villiers diesel engine 
develops 4 b.h.p. at 3000 r.p.m. and its fuel is 
carried in a 1-gallon tank forming the base 





l}in centrifugal pump directly coupled to 4 b.h.p. 
air-cooled diesel engine 


mounting. A detachable handle fitted on the 
camshaft extension is used for engine starting 
purposes. 

[Reply Card No. 1013] 


Reactor Temperature Monitoring 

IN the course of the recent Institution of 
British Radio Engineers symposium on elec- 
tronic instrumentation for nuclear power sta- 
tions (see our April 7 issue, page 559), a thermo- 
couple trip amplifier for protecting a nuclear 
reactor against excess temperature was described 
by Mr. G. G. Ballard, Chief Engineer, Elliott 
Nucleonics, Ltd. Mr. Ballard’s paper defined 
the requirements for a device of this kind, which 
constitutes the main reactor safeguard, and 
must therefore be both reliable and fail-safe. 
For the purpose of the paper, “ fail-safe was 
interpreted as meaning that the device must 
either operate correctly, or produce a trip in the 
event of any component or combination of com- 
ponents failing to a short or open circuit. Since 
an inadvertent reactor shut-down may result in 
loss of power to domestic consumers of elec- 
tricity and a corresponding possible cost of 
many hundreds of pounds, it follows that the 
failure of a single component in the trip ampli- 
fier should not cause a spurious shut-down ; it is 
therefore usual to connect the trip units in a two 
out of three system. In this manner a reactor 
shut-down cannot be caused by one component 
failure and may only result from the simul- 
taneous tripping of two units in one group of 
three. 

In its essentials, the thermocouple trip ampli- 













2-ton capacity battery elec- 
tric industrial truck with 
elevating platform 





















fier employs an input comparator which com. 
pares the incoming signal corresponding to 
reactor temperature with a _ preset demanded 
trip level. The resulting d.c. signal is converted 
into an a.c. waveform by means of a modulator 
A null balance system is employed, so that at 
the trip point the input is zero and no current 
flows. Trip indication is generally given by a 
relay de-energising and a pair of contacts Open- 
ing, the relay being connected to the output of 
an amplifier. Using a d.c. amplifier, failure of g 
component could result in permanent energising 
of the relay. With the a.c. carrier technique 
associated with correct design, failure of a 
component will result in loss of the carrier 
frequency and the relay will de-energise. 

Although used to amplify a.c., the basic 
amplifiers are, in fact, direct-coupled stages, 
This implies that any component or combina- 
tion of components failing to short- or open. 
circuit will cause the amplifier either to saturate 
or cut off, resulting in a trip condition. 

Since a null balance system is employed, the 
gain of the amplifiers is only of secondary import- 
ance, serving only to produce a small on/off 
differential, defined as the difference between the 
input level and the preset trip level required to 
energise the relay. Thus, if the gain of the 
amplifiers decreases, the effect will only be to 
increase the on/off differential and effectively 
cause a low trip level to result. 

The trip unit described in Mr. Ballard’s 
paper employed a transistor circuit consuming 
about one-hundredth of the power of its valve 
counterpart and occupying about one-tenth the 
space. Thus the heat per unit volume was 
reduced by a factor of ten, making for more 
reliable operation. 


Industrial Truck 


We illustrate below a_ high-lift platform 
battery-electric truck for dual-purpose operation, 
now made by the Brush Electrical Engineering 
Company, Ltd., Loughborough. The push- 
button controlled elevating platform of this 
truck gives working heights from Ift 7in to 
4ft lin above ground level, allowing the load 
carried to be raised and transferred to a work- 
bench or machine table. 

The platform is raised and lowered by a single- 
acting hydraulic ram operating through two 
lifting chains working over rollers attached to 
the ram head. As a safety measure, an auto- 
matic power cut-off to the truck drive comes 
into operation during lifting. 

The truck is designed to carry loads of up to 
2 tons and its platform is 5ft 6in long by 3ft 6in 
wide. Lockheed hydraulic brakes are fitted 


and the completely enclosed motor has a one- 
hour rating of 2} h.p. 
[Reply Card No. 1014] 
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Mobile Cranes 


In sending us particulars of the two most 
recent additions to the range of mobile cranes it 
builds, Ransomes and Rapier, Ltd., Ipswich, 
point out that the first truly independent mobile 
crane, which was made by the firm in 1923, is 
still retained in service by Pickfords, Ltd. This 
thirty-eight years old crane was described in our 


columns of July 25, 1924, when it was shown at 
the British Empire Exhibition at Wembley. It 
is still capable of lifting, derricking and travelling 
under its own power with loads up to 2 tons on 
its 12ft jib. Power is supplied for the electric 
transmission by a generator driven by a four- 
cylinder Ford engine. The basic principles 
proved successful in this crane which have been 
incorporated in successive designs include its 
three-point mounting, on two wheels and a two- 
wheel steering castor. The very tight steering 
lock achieved by turning the castor and enabling 
the crane to slew on its own road wheels, was 
on the initial design, and still remains, an import- 
ant feature in attaining a high degree of manoeuvr- 
ability. 

Since the introduction of this first mobile 
crane we have described the many designs which 
followed and brought about a new approach to 
handling problems in all branches of industry. 
Over the years successively larger standard 
mobile cranes and fast travelling mobile cranes 
with speeds up to 20 m.p.h. were introduced. 

The latest additions to the “ RapieR ” range 
of mobile cranes are the ** 1520” and the “ 511” 
which are generally similar in design other than 
in Capacity. The “ 1520,” shown in our illustra- 
tion, has a capacity of 8 tons at 10ft radius when 
it is fully mobile, and outriggers can be used to 
allow the handling of loads up to 15 tons. It 
has a full circle slewing superstructure and 
Separate motors are used to drive the hoisting, 
derricking, slewing and travelling motions. The 
crane is powered by a 61 h.p. diesel engine 
coupled to a variable voltage generator. 

A wide range of strut and cantilever jibs are 
available. The strut jib is pivoted in brackets 





in the superstructure frame and the cantilever 
jib is pivoted at the apex of a steel-braced “ A ” 
frame which is pin-jointed to brackets in the 
superstructure frame. Strut jib extensions can 
be provided to increase the basic length of 30ft 
up to 80ft and cantilever jib extensions are also 
available to give higher lifts and greater radii. 
The welded steel chassis of the crane is built 
from joists plated top and bottom, and it incor- 


**1520”’ crane with a 
capacity of 8 tons at 10ft 
radius when fully mobile 


porates prop boxes, with either a 10ft or a 13ft 
propped base. The superstructure, with its 
welded frame, revolves on a single row of 
tapered rollers, alternate rollers having their 
axes crossed to obviate the need for a centre-post. 

The “RapieR 511” also has a full circle 
slewing superstructure, which is mounted on a 
four-wheel chassis, and is designed to lift full 
working loads up to 6 tons free on wheels. It 
can be fitted with cantilever jibs up to 40ft and 
strut jibs up to 60ft. Separate motors are used 
for all four motions and control from creeping 
to full speed is effected by a variable voltage 


Transistorised acoustic 
detector for locating 
cable routes and faults 


959 


diesel-electric transmission such as was originally 
patented by Ransomes and Rapier when the 
first mobile crane was built in 1923. 


[Reply Card No. 1001] 


Acoustic Corona Detector 
and Cable Tracer 
AN instrument designed for the detection of 


electrical discharges in cables, capacitors, insul- 
ators, &c., when in service, is made and marketed 


by Addison Electric Company, Ltd., 10-12, 
Bosworth Road, London, W.10. It is based on 
a method developed by the B.I.C.C. Research 


Organisation. The underlying principle is that 
an electrical discharge in a gaseous void gener- 
ates a steep-fronted pressure wave of sufficient 
energy to be detected by a sensitive acoustic 
probe applied to the surface of the equipment 
concerned. The probe is connected to a 
receiver/amplifier and detector headphones 

The probe is an electrodynamic vibration pick- 
up fitted with a metal stylus for making point 
contact with the item under test, and it is con- 
nected to the receiver by a screened cable and 
plug. By using an insulated extension rod the 
probe can be applied to high-voltage equipment 
from a safe distance 

The receiver is a small metal case containing 
a transistorised five-stage amplifier with self- 
contained batteries, loudspeakers and sockets 
for connections to probe and headphones. A 
selector switch gives the choice of either a wide 
band-pass characteristic or high-pass to reduce 
mains and other low-frequency interference 
The battery voltage can be checked. Normally 
the battery consists of two 3V flash lamp cells 
with a life of twenty-five to 100 hours depending 
on the duty. Alternatively rechargeable cells 


can be fitted and a miains-operated charger 
supplied. 
The headphones (illustrated) consist of a 


stethoscope set containing a miniature electro 
magnetic earpiece, connected to the receiver by 
a screened leads and a plug. 

By using an inductive probe, instead of the 
acoustic probe, plugged into the receiver, the 
instrument can be used for tracing the paths of 
buried cables or locating the position of earth 
faults and short-circuit faults in cables. The 
inductive probe contains a ferrite core and is 
available as an optional accessory, equipped 
with screened lead and plug. Another alter- 
native accessory is a capacitive probe which is 
designed for close tracing work such as identify- 
ing individual cores in telephone cables. 

When the instrument is used for tracing cable 
paths an alternating current is injected at one 
end of the wire or cable under test, this pilot 
current being derived from an oscillator or 
battery-operated vibrator or some other con- 
venient source. The accompanying illustration 
shows the detector arranged for induction tracing, 
with the inductive probe and stethoscope plugged 
into the receiver. The receiver measures 7in 


by 84in by 24in and weighs about 5 Ib. 
[Reply Card No. 1018]. 
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Electrical and Allied Engineering Exports 


The British Electrical and Allied 
Manufacturers’ Association has published a 
new edition of its guide “* Territorial Analysis 
of British Exports of Electrical and Allied 
Machinery and Apparatus.” The guide, 
which has been compiled as part of BEAMA’s 
service to provide basic data for exporters in 
the electrical manufacturing industry, takes 
the form of a comprehensive analysis of 
United Kingdom exports of electrical and 
allied engineering equipment over the past 
three years, 1958-60. It shows the values of 
exports from this country to eighty-five 
different destinations under eighty different 
product headings in the electrical field and 
also includes summary details of exports to 
the Commonwealth and European countries 
separately. A three-year comparison is given 
for each individual item so that the progress 
of each product can be assessed. The 
introduction to the guide summarises the 
major trends of the industry’s export per- 
formance. 

Electrical and allied engineering products 
accounted for more than a tenth of the 
United Kingdom’s total exports of manu- 
factured goods in 1960, and were valued at 
over £293 million. 


Exporting 
In his presidential address earlier this 
week, at the end of his term of office as 
President of The London Chamber of 
Commerce, The Rt. Hon. Lord Ebbisham 
spoke on the need for expanding still further 
Britain’s export trade. The Government’s 
export drive, he said, had already done a 
good job in increasing knowledge of how 
necessary overseas trade was to the country, 
in stimulating the interest of many firms 
who may not have considered exporting and 
in bringing to their notice how they could 
set about it. But, he thought, there was 
some danger at this point of losing sight of 
essentials and getting on the wrong track. 

The expansion of exports, Lord Ebbisham 
stated, depended in large measure on the 
existence of an economic climate in which 
everybody concerned—shareholders, direc- 
tors, executives and other employees really 
wanted to expand production, and could 
see that they would benefit materially from 
doing so. There were quite a number of 
people, he added, who worked for the 
work’s sake without considering the reward. 
But he was being realistic, not cynical, when 
he said that this general extra effort could 
not be got from everyone concerned unless 
it could be shown that it was worth their 
while. 

Lord Ebbisham went on to say that much 
of the action needed amounted to a problem 
in public relations—in bringing home to 
everyone the inescapable fact that exports 
mattered to every single individual in Britain. 
It was not yet fully realised by many people, 
he said, what was involved in the progressive 
abolition of tariff protection undertaken 
under E.F.T.A. and by Britain becoming a 
member of a wider European association 
when that was achieved. It meant, he added, 
that the British home market would be wide 
open to European competition and therefore 
that it would cease to be much easier to sell 
at home than abroad. Companies which 
merely awaited the event and failed to get 





their foot in the door of world markets now 
might well find themselves in grave difficulties 
in a few years’ time. 


National Coal Board 


The report and accounts of the 
National Coal Board for 1960 show that 
consumption of coal during the year exceeded 
production by nearly 9,000,000 tons, and that 
stocks held by the Board fell by 6,500,000 
tons. The Board’s operating profit for the 
year was £20,200,000, but after deducting 
£41,200,000 of interest payable to the Ministry 
of Power and £300,000 of other interest, 
less income from investments, a deficiency 
of £21,300,000 was incurred for the year. 

Although forty-four pits were closed or 
merged with others during the year, the 
report states that all but 250 of the men from 
those pits had found other work by early 
1961. Productivity was further increased 
by 3-7 per cent, and the Board’s adminis- 
trative staff was cut by a further 5 per cent. 
However, the cost of carrying stocks of coal 
and coke remained a burden, estimated at 
£12,500,000, compared with £27,000,000 in 
1959. Because overheads had to be borne by 
a smaller output, and because of increases 
in wages and salaries in the coal industry, 
coal prices were on average raised by about 
7s. a ton from September 19. 

Commenting on the industry’s progress 
and prospects, the report says that the 
demand for coal in 1960 was in line with the 
estimates made in the Board’s “ Revised Plan 
for Coal,” and that, given steady industrial 
activity and normal temperatures, demand 
in 1961 is expected to remain at about 
the same level. During 1960, thirty-three 
major projects were completed, and work 
progressed steadily on 103 reconstructions 
of existing pits and on thirteen new collieries, 
three of which were brought into production. 
Plans for twelve major new projects were 
approved. The Board states that the recon- 
struction of the industry will be pressed 
forward in 1961 in accordance with the 
Plan. 

During the year under review the National 
Coal Board spent £4,800,000 on research 
and development work, the report says, 
and its expenditure in 1961 is likely to be 
greater. It will be spending much more in 
1961 than in 1960 on the promotion of sales 
of coal and coke. 


National Dock Labour Board 


According to the annual report of the 
National Dock Labour Board, which was 
published last week, there was an exceptional 
increase in recorded man-days of labour 
shortages in 1960, and whilst disputes during 
the year made their contribution by creating 
backlogs of work, the increase was indicative, 
the report says, of the continuous pressure 
on the labour force in a number of areas and 
of the difficulty of meeting widely fluctuating 
labour requirements. The shortages were 
at times much heavier than the Board would 
wish to see. It was frequently impossible, 
the report adds, to keep registers at or near 
the sanctioned strength previously approved. 
For instance, the report continues, the Board 
was frustrated in its intended recruitment in 
London by the unofficial action of the ocean 
shipowners’ tally clerks, and at Manchester 





rs 


where, whenever there was a temporary |yl] 
in the demand for dock labour, wastages from 
the register quickly outstripped additions. 

With the busier conditions of 1960, mor 
extensive use was made of non-registered 
labour, the daily average rising from 92 jp 
1959 to 159 in 1960. 

Disputes during 1960 resulted in the total 
loss of 245,813 man-days. This total 
represents the loss of potential labour by men 
directly involved, but, the report emphasises, 
that in the case of the tally clerk’s strike jn 
September/October when 32,904 man-days 
were contributed to the total, far greater 
numbers of other registered dock workers 
were unable to work. The biggest direct 
loss of 118,054 man-days arose from dissatis- 
faction with the progress of a national wage 
claim, and affected the ports of London, 
Liverpool, Birkenhead, Garton and Man- 
chester between June 20 and August 23. 


Ministry of Labour 

The annual report of the Ministry of 
Labour for 1960, which was published last 
week, records that the number of people in 
civil employment in Great Britain during the 
year rose by about 400,000, and in November 
reached a record seasonal peak of almost 
24,000,000. One-third of the labour force at 
that time consisted of women and girls. 
Approximately 4,000,000 of them were work- 
ing wives, the Ministry adds, about one out 
of every three married women in the country. 
Despite the large number of school leavers 
and other factors which contributed to a 
growth of over 250,000 in the working popu- 
lation, the downward trend in unemploy- 
ment continued, the average being 360,000 
compared with 475,000 in 1959. 

Employment expanded in most industries 
and services, the report says, apart from 
mining, shipbuilding and agriculture. During 
the year another thirty-five collieries were 
closed and the programme of reorganisation 
and contraction of many others was con- 
tinued. As a result of this and other 
measures, and wastage, which was abnorm- 
ally high, the labour force in coalmining 
fell from 727,900 at the end of 1959 to 
675,200 at the end of 1960. Although there 
were no significant closures of shipyards or 
large scale dismissals, the number of workers 
in shipbuilding and ship-repairing showed a 
further substantial drop of 11,000 to a total of 
177,000. Nearly 548,000 young people under 
the age of eighteen left school to start work, 
4 per cent fewer than the record total in 
1959. There were increases both in the 
number and proportion of boys and girls 
entering skilled occupations—123,000 and 
22-4 per cent—compared with 119,000 and 
20-8 per cent in 1959. 

About 11,000,000 workers had their weekly 
rates of wages increased in 1960, and nearly 
6,750,000 had their normal weekly hours 
reduced by an average of nearly two hours. 
There were, the report points out, nearly 
2800 strikes during the year, appreciably 
more than the average over the previous 
ten years. 

A record number of men and women— 
10,300—attended courses at the Ministry's 
industrial rehabilitation units. Over 5000 
workers were trained in a variety of skilled 
trades through the various vocational train- 
ing schemes. 
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Appointments 


Dr. R. B. BuzzARD has been appointed research 
director of the National Institute of Industrial 
Psychology. ; 

Mr. C. M. Peters has been appointed manager of 
the oilfield division of U.S. Industries Inc. (Great 
Britain), Ltd. 

Mr. W. H. BATCHELOR has been appointed to the 
board of Dartmouth Auto Castings, Ltd., as com- 
mercial director. 

MERCEDES-BENZ (GREAT BRITAIN), Ltd., states that 
Mr. J. M. B. Rees, F.I-M.L, M.LR.T.E., has been 
appointed general service manager. 

Tue MINISTRY OF AVIATION announces that Mr. 
Donald D. Grant has been appointed chief informa- 
tion officer in succession to the late Mr. I. S. Jehu. 

ProressoR MAuRICE G. KENDALL is to join the 
board of C-E-I-R (U.K.), Ltd., the computer research 
services organisation. His election will take effect 
from October 1, 1961. 

REAR-ADMIRAL A. J. TYNDALE-BISCOE, 
M.LMech.E., F.R.Ae.S., has been appointed manag- 
ing director of the construction machinery and steel- 
works departments of Blaw Knox, Ltd. 

Tarmac, Ltd., announces the following appoint- 
ments to subsidiary boards: Mr. R Morray- 
Jones, director of Tarmac Roadstone, Ltd., and 
Mr. N. V. Main, director of Tarmac Vinculum, Ltd. 

British INSULATED CALLENDER’S CABLES, Ltd., has 
announced that Mr. D. C. Jardine has been appointed 
senior sales engineer for telecommunications products, 
operating within B.I.C.C. Home Sales Organisation 
from 21, Bloomsbury Street, London, W.C.1. 

Tue Unrrep Stee. CompPANtes, Ltd., announces 
that Mr. G. W. Bodsworth will retire from the position 
of assistant purchasing agent on June 30, but will 
remain with the central purchasing department as a 
consultant. Mr. D. J. Cottrell will succeed Mr. Bods- 
worth as assistant purchasing agent. 

Cator Gas (DISTRIBUTING) COMPANY, Ltd., 
Industrial Division, has appointed Mr. Harvey 
Brooks as regional manager designate for the Midland 
region. He succeeds Mr. Roy Boucher who has 
taken over at head office the responsibility for liaison 
for all large-scale contract inquiries. 

Tue Councils of the University of Manchester 
and the Manchester College of Science and Tech- 
nology have approved the appointment of Mr. Franz 
Koenigsberger, M.I.Mech.E., Mem.A.S.M.E., 
M.LProd.E., to the newly created chair in machine 
tool engineering in the Faculty of Technology. 

THe BIRMINGHAM SMALL ARMS ComPANY, Ltd., 
announces that Mr. John Y. Sangster has relinquished 
at his own request the chairmanship of the company, 
after five years in office. He reached the age of 65 on 
May 29. Mr. Eric Turner, who joined the company 
in January, 1960, as deputy chairman and chief 
executive, has been appointed chairman. 

FLUIDRIVE ENGINEERING COMPANY, Ltd., states 
that Mr. John Bilton has been appointed chief 
engineer of the company and will be responsible for 
test and engineering development in addition to the 
design and drawing offices. Mr. Maurice Mizen, 
as chief test engineer, will be responsible, under Mr. 
Bilton, for both test bed management and engineering 
development. Mr. John Elderton has been appointed 
assistant chief engineer. 

THE MINistRY OF PowER announces that the fol- 
lowing members of the Iron and Steel Board have been 
re-appointed : Sir Cyril Musgrave, chairman, Sir 
Lincoln Evans, deputy chairman, and Mr. A. G. 
Stewart, part-time member. Mr. N. C. Macdiarmid 
has been appointed as a part-time member in place 
of Mr. Arnold E. Pearce, whose appointment 
expired on May 31, 1961. The appointment of Sir 
Cyril Musgrave, who has been full-time chairman of 
the board since March 1, 1959, will be on a part-time 
basis from July 1, 1961. The other appointments 
are with effect from June 1, 1961. 

THE WELLMAN SMITH OWEN ENGINEERING COoR- 
PORATION, Ltd., announces the following executive 
appointments which became effective on May 24, 
1961: Mr. W. H. Day has been appointed to the 
board as commercial director, and has relinquished 
his position as secretary ; Mr. C. D. Wattleworth 
has been appointed assistant managing director 
(technical), and Mr. D. A. Hume, assistant managing 
director (commercial). Mr. D. G. Felton succeeds 
Mr. Day as secretary of the corporation. Mr. A. T. 
Easterbrook has been appointed general manager of 
the furnace building and contracting department in 
Succession to Mr. G. Talbot, who has resigned from 
the company’s service. 


THe STEEL COMPANY OF WALES, Ltd., states that 
Dr. C. S. Ball, F.I.M., at present superintendent of 
research, steel division, has been appointed research 
controller of the company, responsible to the manag- 
ing director with the duty of developing and increasing 
the scope of the company’s research facilities. A 
start is to be made immediately on construction of 
the research laboratories at Port Talbot. 


Business Announcements 


Mr. Davip WILLIAM HAMMOND has retired as a 
director of Jessop-Saville, Ltd. 

THE DRAYTON REGULATOR AND _ INSTRUMENT 
ComPANy, Ltd., Bridge Works, West Drayton, 
Middlesex, announces that its name has been changed 
to Drayton Controls, Ltd. 

ELECTRONIC CONTROL ENGINEERING, Ltp. London 
Road, Burgess Hill, Sussex, is to manufacture and sell 
the “Solarcheck”’ high speed checkweigher, previously 
manufactured by The Solartron Electronic Group, 
Ltd., Farnborough, Hants. 

OPPERMAN Gears, Ltd., Newbury, Berks, and its 
associate company Limitorque Valve Controls, Ltd., 
have moved their London Office to Dutch House, 
307-308, High Holborn, W.C.1. The new telephone 
numbers are Holborn 0603-5. 

Forp Motor Company, Ltd., 1, Ley Street, 
Ilford, Essex, states that, following the decision of 
Stormont Engineering Company, Ltd., to retire from 
tractor business, its tractor division has appointed a 
new main dealer, Tester Bros. (Agricultural Engin- 
eers), Ltd., Stanfords End, Edenbridge, Kent. 

Forp Motor Company, Ltd., 1, Ley Street, 
Ilford, Essex, announces that its tractor division has 
been redesignated tractor group and has had trans- 
ferred to it certain additional responsibilities. Mr. 
W. B. Batty has been appointed group general 
manager. Mr. J. L. Rushton has been appointed 
manufacturing manager, tractor group, and Mr. W. J. 
Foxwell, executive engineer, tractor and implement 
engineering, engineering staff, has been transferred 
to the tractor group. Other senior appointments 
announced include Mr. G. G. Buckley as controller 
and Mr. S. R. Morgan as manager, administration 
office. The tractor product planning and sales 
analysis department has been redesignated product 
planning, programming and sales analysis department. 


THe ENGuisH Exvecrric Company, Ltd., and 
W. H. DoRMAN AND Co., Ltd., announce that the 
board of English Electric has offered to acquire in 
exchange for shares the Preference, Ordinary and 
“A” Ordinary shares of Dormans. The ratio of 
exchange will be : eleven English Electric £1 Ordi- 
nary shares for twenty Dorman, Preference shares ; 
five English Electric £1 Ordinary shares for fourteen 
Dorman Ordinary shares ; one English Electric £1 
Ordinary share plus 2s. in cash for four Dorman 
“*A” Ordinary shares (non-voting). The directors 
of Dorman have decided to accept these offers in 
respect of their own holdings and to recommend 
acceptance to their shareholders. 

THe ENG.iIisH Execrric Company, Ltd., and 
Ro.is-Royce, Ltd., announce that they have agreed 
in principle on arrangements whereby the aero 
engine business of D. Napier and Son, Ltd. (a sub- 
sidiary of The English Electric Company, Ltd.) will 
in future be carried on by a new company, and detailed 
negotiations are in progress. The new company, 
Napier Aero Engines, Ltd., will be owned equally 
by D. Napier and Son, Ltd., and Rolls-Royce, Ltd. 
It is intended that Mr. J. D. Pearson, chief executive 
and deputy chairman of Rolls-Royce, Ltd., will 
become chairman of Napier Aero Engines, Ltd. 
D. Napier and Son, Ltd., as a subsidiary of The 
English Electric Company, Ltd., will continue its 
other engineering business. 

ARDLEIGH ENGINEERING, Ltd., Colchester, has 
announced the signing of agreements with Curtiss- 
Wright ration, Wood-Ridge, New Jersey, 
U.S.A., which give it the right to manufacture under 
licence the model EHP hydraulic speed governor being 
produced by Curtiss-Wright Europa N.V. at Leiden, 
Holland. Under the agreements the Leiden factory 
will operate under the name of Regulateurs Europa 
N.V. as Ardleigh’s subsidiary company and will 
continue to make and sell the EHP governor as 
before. The new company will assume responsibility 
for the service of governors already delivered. In 
addition the two parent companies, Ardleigh Engin- 
eering and Curtis-Wright Corporation, have entered 
into a technical evaluation agreement which gives 
each the right to manufacture or distribute each others’ 
complete governor product lines in specified terri- 


tories. 


Contracts 


THE Loewy ENGINEERING ComPANy, Ltd., has 
received orders from West Germany to the value of 
£500,000 for three extrusion presses for the produc- 
tion of tubes and profiles ; the presses will be supplied 
with Loewy-‘* Magnethermic” induction _ billet 
heaters. 

THe ENGLIisH ELectric Company, Ltd., Aircraft 
Equipment Division, has been awarded a £500,000 
contract for the supply of hydraulic constant speed 
generator drives and associated equipment to be used 
on the Vickers VC10 airliners. Deliveries will begin 
at the end of this year, and the equipment will be 
made at Netherton, near Liverpool, and at Bradford. 

BriTIsH AIRCRAFT CORPORATION announces that 
British United Airways has placed an order for four 
Vickers VC10 jet airliners. The order is valued at 
nearly £10,000,000. This is the second order for jet 
airliners which British United Airways has placed 
with British Aircraft Corporation (see THe ENGINEER, 
May 19, page 825). Delivery of the VC10’s will 
start in 1964. 

FLEMING BROTHERS (STRUCTURAL ENGINEERS), Ltd., 
of Glasgow, has now been awarded the contract for 
the structural steelwork for Phase II of the extensions 
for the Pressed Steel Company, Ltd., at Linwood, 
near Paisley. It will be working at the same time on 
the Rootes project which is on the opposite side of 
the road. The contract for the Pressed Steel Company 
is worth about £252,000. 

SMITHS AIRCRAFT INSTRUMENTS, Ltd., has received 
from V. O. Avtoexport, Moscow, an order for forty- 
five Kelvin Hu 50,000ft altimeters which will be 
fitted in Aeroflot machines operating in Western 
Europe, thus allowing aerodrome barometric pres- 
sures to be set directly in millibars and altitudes to be 
read in feet ; the original instruments, calibrated in 
millimetres of mercury and metres, will be retained. 

CosTAIN (West ArrRica), Ltd. has negotiated a 
contract with the Northern Nigerian Government 
for the reconstruction of the road and bridges between 
Zungeru and Bida. The road is 63 miles long and it is 
expected that work will take about eighteen months 
tocomplete. The contract is valued at about £500,000. 
A contract has also been let for the reconstruction of 
57 miles of road from Katsina to Daura in Northern 
Nigeria. Work, which will cost £300,000, is to start 
immediately. Both contracts are being carried out in 
association with Alhaji Audu Bida. 


Miscellaneous 


Low-FRICTION SURFACE TREATMENTS.—Processes 
have been developed by the Glacier Metal Company, 
Ltd., Alperton, Wembley, Middx., by which parts of 
components used as bearing surfaces can be treated 
with materials which give a very low-friction, wear 
resistant surface. Plant for these processes installed 
in the firm’s London service station has been used for 
treating components ranging from gears and thrust 
washers to slideways and spindles sent in by manu- 
facturers and users of equipment. The materials 
applied in the processes are code-named “ D.G.” 
and “D.L.” The “D.G.” material is based on 
p.t.f.e., the properties of which are well known, and 
“D.L.” is based on molybdenum disulphide. Full 
details of these treatments are given in a handbook 
issued by the firm. The treatments can be applied to 
components which for various reasons cannot be 
re-designed or modified to make use of Glacier 
standard dry bearings and strip. 


Death 


We record with regret the death of Mr. JoHN 
Noet BUCHANAN, B.Sc., the Principal Surveyor for 
Land Division duties in Scotland, which occurred on 
May 30. Mr. Buchanan, who was fifty-seven, held a 
B.Sc. degree in mechanical engineering from Belfast 
University and an Extra First Class Certificate, and 
joined Lloyd’s Register in 1935 as a ship and engineer 
surveyor on the London outdoor staff. Shortly 
afterwards he was transferred to Glasgow and in 
1937 was posted to Winterthur, Switzerland, from 
where he returned in 1940 for temporary duty in 
Newcastle before going to the new office of the 
Society in Nottingham. In 1946 Mr. Buchanan 
returned to Winterthur and then eight years later 
joined the Chief Engineer Surveyor’s staff in London. 
He was appointed a Principal Surveyor in 1956 and 
Principal Surveyor for Land Division duties in 
Scotland in 1958. 
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Railway and Harbour Developments 
in South Africa 


BY OUR SOUTH AFRICAN CORRESPONDENT 


New LIGHTHOUSE FOR SOUTH AFRICAN 
COAST 


M ARINERS will see another new light on the 
South African coast now that the Cape 
Hangklifs lighthouse on the Natal north coast, 
Umhlanga Rocks is in operation. Fig. | shows 
this modern lighthouse and it is interesting to 
compare it with the old-world style lighthouse 
at Green Point, Cape, shown in Fig. 2, which 


moving 200ft of the existing east mole and then 
rounding a bullnose with a light. Considerable 
dredging will also be necessary. A _ birds-eye 
view of Table Bay harbour is shown in Fig. 3. 
GREATER Dry Dock SaArety FOR TABLE BAY 
Work is well on the way on a project which is 
expected to be completed this year to enable 
big ships to be dry-docked with greater safety in 
the Sturrock Dock at Cape Town. The step was 
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The design chosen for the wharf is the 
caisson type using caissons which are 36ft long 
and 22ft wide, each divided into eight 
ments. Each caisson (see Fig. 4) is built to 
a height of 43ft in the graving dock, prior 
being floated. Climbing steel shutters, 6ft }j 
are used. To ensure that the caissons wil] 
when the dock is flooded and are not held ig 
the floor by suction, they are built on a 
bed of stone, the surface of which is grouted. 

The caissons are being constructed in batches 
of six, but are floated one at a time, and ¢ 
to the site where they are carefully lined 
before being sunk on a prepared foundati 
which is excavated to rock by a grab d 
the final cleaning up being done by an air if 
pump. Once this is done a stone bed is jai 
and carefully levelled. After sinking the caisson 
on this foundation, the stone is grouted with 
“ Colgrout”’ through pipes in the floor of the 





Fig. 1—Latest South African lighthouse built on Umhlanga Rocks, Natal 


was built in 1824 and is the oldest lighthouse 
still in use on the South African coast. The 
new light is one of five new lighthouses for the 
Cape coastline; the others being at Milnerton, 
which was completed in 1959 and came into 
operation on March 10, 1960, Thorn Bay, near 
the Olifants River mouth, Yzervark Point, 30 
miles south-west of Mossel Bay, and Cape 
Morgan, between East London and Bashee 
Mouth. At the same time, equipment is on 
order and will be tested at Slangkop with a 
view to using it ai a possible sixth new light- 
house, which is expected to be erected at Panther 
Huk, between Port Nolloth and Luderitz. 

The Hangklifs light uses electric power gener- 
ated by automatic-starting diesel alternator sets 
under the control of time switches which will 
ensure that the generating sets take turns in 
supplying power. The lantern is equipped with 
automatic lampchangers, which will automatic- 
ally bring a standby lamp into operation should 
the first lamp fail. In addition to switching on 
the new lamp, the lampchanger also moves the 
old lamp out of position and brings the new 
lamp accurately into the focus of the lens 
system. 

The lighthouse will be unattended, i.e. it will 
have no resident staff, and the conditions at the 
lighthouse will be relayed by means of a v.h.f. 
radio link to Cape Point lighthouse where police, 
fire-fighting or maintenance crews can be 
alerted if necessary. 





WIDER ENTRANCE TO CAPE TOWN 
HARBOUR 

The entrance to the Duncan Dock at Cape 
Town is to be widened by 200ft to a new width 
of 600ft, to make it easier for the bigger ships to 
enter or leave the port in poor weather. When 
the entrance is wider, the larger ships will be 
able to come in at an angle against the prevailing 
winds. The work is expected to take more than 
a year to complete and will consist mainly in 


decided on to overcome the difficulty of dry- 
docking, during high winds, the super-tankers 
which have now become regular callers at Table 
Bay. Many tests were carried out to determine 
the best solution, and it was decided to build a 
900ft lead-in wharf from the entrance to the 
dock. This facility will make it comparatively 
easy to bring ships to the wharf, with the aid of 
tugs, and thereafter warp them into the dry dock 
by means of winches and capstans. 


































ig. 3—An aerial view of Table Bay harbour 


Fig. 2—Oldest South African lighthouse at Green Point, Cape 


caisson which forms a solid foundation, and pre- 
vents any further settling or movement. The com- 
partments of the caisson are filled to —1-5ft 
below L.W.O.S.T. with sand. To complete 
the caisson to wharf height a mass concrete 
capping is added, in which is included a tunnel 
for the various services such as water, oil, power, 
telephone cables and compressed air. 

It is the intention to equip the wharf with 
bollards on both sides, so that apart from serv- 
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ing as a leading-in wharf, the eastern side can 
be used as a repair berth. The fendering will be 
roller type fenders, as standard used in the 
harbour, and will consist of motor car tyres, 
stuffed with old coir ropes, carried on a timber 
baulk, and suspended by chains at three points 
on the wharf face. These have proved eco- 
nomical and effective, even under excessive 
range conditions. The fender treatment at the 
end of the wharf will be different, in that the 
curved portion is to be protected by a combina- 
tion of square and tubular rubber fenders. 

Two 20-ton capstans will be installed at the 
end and the middle of the wharf, to facilitate the 
warping-in process. 


Wa vis Bay HARBOUR IMPROVEMENTS 


The work on Walvis Bay harbour is near 
completion. Five additional berths of approxi- 
mately 600ft each are being provided by the 
extension of the quay by 3100ft at an estimated 
cost of over £1,000,000, bringing the total 
number of berths in the harbour to eight. 
Additional shed accommodation is being pro- 
vided at No.’s 5 and 6 berths with two sheds 
each of 4000 square feet, while one new 15-ton 
and fifteen 4-ton cranes are being provided, 
which will bring the total number of cranes at 
the port to twenty-nine. The area behind the 
new quay wall is being reclaimed and the whole 
harbour area dredged to a depth of 33ft to 35ft 
L.W.O.S.T. A new reinforced concrete dolphin- 
type tanker berth has been completed 14 miles 
from the main quay and can accommodate 
- aa ‘ — : tankers of up to 630ft in length. The berth has a 
Fig. 4—A caisson under construction in the Sturrock dock depth alongside of 33ft CWOST. and was 


placed in service in June, 1960. 
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CONVERSION OF NARROW GAUGE SOUTH-WEST 
AFRICAN LINES TO STANDARD GAUGE LINES 


The major item in the improvement programme 
for the South-West African railways is the con- 
version of the narrow gauge lines to standard 
3ft 6in gauge. The route mileage of railways 
in South-West Africa is 1463 or 11 per cent of 
the total for the whole of the South African 
Railways. Of this total 1110 miles are of 3ft 6in 
gauge and the remaining 353 miles of 2ft gauge, 
an example of which is shown in Fig. 5. Work 
has been completed on two of the three remaining 
sections while the third is expected to be com- 
pleted this year. Other track improvements are 
also being undertaken which will include relay- 
ing of some sections, erection of several new 
buildings and strengthening or rebuilding of 
bridges and culverts. 

One of the major railway problems in South- 
West Africa has always been the provision of 
adequate supplies of water and coal for the steam 
locomotives. The coal requirements had to be 
hauled some 2000 miles from the Transvaal 
coalfields, while the recurring droughts prevailing 
in this semi-desert part of the country meant 
bringing water in tankers. This proved embarras- 
sing and it was consequently decided to convert 
the whole territory to diesel traction which 
would eliminate both difficulties. This con- 
version necessitated the purchase of 115 Class 32 
diesel locomotives of 1980 h.p. each. Of these 
forty-three are already in service in South-West 
Africa, thirteen are being used temporarily in 
the Union and a few are in transit. The remain- 
der will be placed in service by the first quarter 
of 1962. This advent of diesel traction has 
necessitated the building of running sheds at 
various points, the main depot being located at 
Windhoek. Fig. 6 shows the type of locomotive 
now in operation. 





Fig. 5—Narrow gauge goods train in South-West Africa 



















New Propucer GAS PLANT FOR KOEDESPOORT 
RAILWAY WORKSHOPS 






The new gas producer plant, shown in Fig. 7, 
for supplying gas to the seventy-nine gas furnaces 
in the workshops and foundries at Koedespoort, 
the largest mechanical workshops of the South 
African Railways, is now in service. In view of 
the large number of furnaces used for heating 
metals, annealing castings, drying cores and 
moulds, and for various heat treatment purposes, 
a plant capable of producing 1200 therms or, in 
other units, 120 million B.Th.U’s per hour 
was necessary. The most economical method 
was determined by analysing the relative costs 
of electricity, oil or gas, and the investigations 















Fig. 6—A Class 32 diesel-electric locomotive of which 115 have been ordered for the South-West 
Africa system 
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Fig. 7—New gas producer plant at Koedespoort railway workshops. 
gas producers and dust cyclones for removing the ash and grit from the gas. 


The building on the right houses the 
The manifold pipe in the 


top centre carries the gas from the precoolers on the right, through which the gas from the cyclones passes 
to the gas cleaning plant seen on the left 


revealed that for the quantity of heat required, 
gas produced from bituminous coal would be the 
cheapest and would cost about 24d. per therm. 
This fuel had the added advantage of being in 
close proximity to Pretoria. 

The plant at Koedespoort consists of six 
rotary grate gas producers each with a capacity 
of 200 therms, with an internal diameter of 10ft, 
consuming 2420 lb of coal per hour and giving a 
gas of heating value of at least 150 B.Th.U.’s 
per cubic foot. Each of the producers weighs 
approximately 70 tons. To provide storage for 
the large quantity of coal required by the plant an 
underground coal bunker of 1400 tons capacity, 
representing approximately fourteen days supply, 
has been constructed. This bunker is charged 
from railway trucks positioned on a _ track 
passing across the top of the bunker. The coal 
is automatically fed from the bottom of this 
bunker by means of a rotory plough, conveyor 
belts and skip hoist to the six 25-ton capacity 
bins, one of which is mounted above each 
producer. The coal delivered is screened to 

+gin to 14in at the colliery. From these over- 

head bins the coal is fed into the gas producers 
at a pre-determined rate by automatic gas-tight 
stokers, and is levelled off inside the producers 
by water-cooled revolving rakes which can be 
varied in height according to the requirements in 
the producers. The air and steam mixture which 
is required for the formation of the gas enters 
the producers through the revolving grates. The 
air is supplied to the producers via a main com- 
mon to them all and fed by a blower fan of 
8400 cubic feet per minute capacity. A similar 
second fan functions as a standby. The steam, 
which is generated in the water jacket surrounding 
the main body in the fore zone of each producer, 
passes into a steam collector drum and is at a 
pressure of 7 lb per square inch. 

To ensure that the gas generated in the pro- 
ducer is thoroughly cleaned before it enters 
the mains for delivery to the burners of the 
furnaces, two two-stage gas cleaning plants have 
been installed, each having a capacity of 525,000 
cubic feet of gas per hour. These two plants are 
so interconnected that the gas from any producer 
can be directed through either or both of the 
plants. The raw hot gas generated in the 
producers passes from the latter at a temperature 
of over 600 deg. Cent. into large refractory 
lined dust cyclones—of which there is one 
to each producer—where dust, ash and grit 
carried over in the gas are deposited before the 
gas passes into the bottom of the precoolers 


which consist of six tall steel cylindrical towers, 
each serving one producer. As the gas passes 
through these towers, tar, ammonia and other 
constituents are deposited from the gas on to a 
large number of porcelain ferrules contained in 
the towers. These deposits are washed off by a 
series of water sprays fitted at three different 
levels in the tower and the gas is at the same 
time cooled down to an exit temperature of 
between 80 deg. Cent. and 90 deg. Cent. From 
these coolers the tar and other by-products 
flow into ponds which are heated by steam coils 
to keep the tar in a fluid state and assist in its 
separation from the other materials for final 
disposal. 

The gas flows from the pre-coolers into a 
manifold gas pipe which is fed from all of the 
producers, and from there it passes into either 
of the two gas-cleaning plants which each 
comprise a first-stage disintegrator and drop 
catcher followed by an end-cooler with a second- 
stage disintegrator and drop catcher. The gas en- 
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ters at the first stage disintegrator which, work: 
much on the principle of a cream separator 
assisted by the injection of wash tar from the 
ponds, separates out the tar from the gas. 
leaving the disintegrator, the gas passes thr 
large drop catcher filled with porcelain f 
where it is freed from drops of wash tar which 
cling to the ferrules. It then passes into a huge 
vertical steel cylindrical end-cooler tower of 
14ft diameter and over 65ft high. There are 
two of these—one per cleaning plant—and 
also contains thousands of porcelain ferrules for 
trapping material—principally oil at this s 

in suspension in the gas. The oil and a smajj 
amount of tar is washed from the cooler by q 
series of sprays, in a similar manner to those in 
the pre-coolers, and flow into the clarification 
ponds where the oil and tar separate by virtue of 
differing specific gravities, and they are led into 
two ponds where tar and oil are separately 
stored for fluid disposal. 

When the gas emerges from the end-coolers 
it has been cooled down to about 30 deg. Cent. 
and it then passes through the second stage 
disintegrator and drop catcher and thence to 
the gas mains leading to the workshops and 
foundries. By this time it has been thoroughly 
dried and cleaned to a purity of about 8 grains 
per 1000 cubic feet. Booster fans are installed 
in the gas mains, close to the gas exit from the 
cleaning plant, to ensure that there is ample 
pressure at the burners on the furnaces. These 
fans maintain a pressure of 25in Hg in the mains, 

The water used in the pre- and end-coolers, 
175,000 gallons per hour, is conserved by recir- 
culating it, after it has been clarified in the ponds 
and has been cooled from about 37 deg. Cent. 
to 25 deg. Cent. by passing it through a forced 
draught water cooling tower. 


King’s Bridge Opened in Melbourne 
BY OUR AUSTRALIAN CORRESPONDENT 

The King Street Bridge (THE ENGINEER, 
September 23, 1960), was officially completed 
and opened for traffic on April 12, 1961, by the 
Premier of Victoria, Mr. H. Bolte. At the same 
time the name was changed to King’s Bridge. 

The two-lane low-level bridges across the 
river have been in use for several months, but 
the four-lane elevated carriageway, which bears 
city south-bound traffic above the congested 
south bank industrial complex, has only now 
been finished. The carriageway is 2480ft long, 
of which 433ft spans the Yarra River, and the 
accompanying photograph shows the general 
arrangement of the northern approaches to the 
low level bridges from riverside traffic and a 
considerable length of the carriageway. West- 
bound traffic in Flinders Street (foreground) is 
carried above the King Street approach on an 
overpass, which was fully described in the 
previous article. 





The newly named King’s Bridge and the new heliport, with its floating landing area 
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CONTINENTAL AFFAIRS 


by Our 
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Continental Editor 





Twenty-Fourth 
Salon International 
de ’Aéronautique 


No II—(Continued from page 924, June 2, 1961) 


The biennial exhibition of the Union Syndicale 
des Industries Aéronautiques at the Le Bourget 
airport, Paris, ended last Sunday. The exhibition 
was international, and there were demonstrated in 
flight machines from seven European countries, 
Canada and the United States of America. On 
the right is an aerial view of the halls and parked 
aircraft. 


N conformity with the prevailing trend, new 

aircraft other than the very smallest were 
few at Le Bourget. One unusual machine dis- 
played and demonstrated was the Potez 840, 
which we illustrate ; the apparent similarity of 
this aeroplane to the Armstrong Whitworth 
“ Apollo’ causes its small size to come as a 
surprise—it is in fact S51ft long and has a gross 
weight of 16,200 lb. The use of four engines of 
only 530 h.p. each is explained by the nature of 
the regulations governing airline operation, 
which place significant penalties on runway 
lengths and weather minima for twin-engined 
machines. The engines are Turbomeca “ Asta- 
zou” single-shaft units with one axial and one 
centrifugal compressor stages ; the fact that the 
gas generator portion of these engines is highly 
developed and in widespread service does offset 
the objection that a large number of engines 
increases the incidence of unserviceability. The 
machine, which is expected to gain acceptance 
as an executive machine as well as a feeder-liner, 
seats either sixteen passengers facing forward or 
twenty-four passengers facing inwards. The 
operating costs of this little machine are esti- 
mated, depreciating over seven years instead of 
three in the A.T.A. method, to be £40 an hour 
for all stages greater than 150 miles. 

There is now under construction another air- 
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craft of rather similar appearance but using only 
a pair of ““Astazou ” engines. This, the S.I.P.A. 
S-272 ** Presence,” is in fact designed to handle 
freight, up to and including a large car or small 
van, although it has a circular fuselage which 
can be pressurised if an executive version is 
required. The “‘ Presence ”’ is a further example 
of the many designs of freighter loading through 
a “swing nose,”’ none of which have yet been 
completed. The design is derived from a project 
designated the S-270, which like most of the 
machines intended to use minor flying fields had 
a high wing, and employed a configuration 
familiar on the “* Noratlas ”’ to facilitate opening 
the entire fuselage cross-section, but for no 
reason which the firm’s representatives were able 
to explain a low wing is now to be used with the 
engines set above it ; the likeness to an Aviation 
Trader’s “‘Accountant,”’ except of course in size, 
is thus marked. With a span of 52ft the twin- 
engined machine has an aspect ratio of 9-2 and 
should have the considerable range of 1550 
miles ; the take-off performance is also expected 
to be favourable at 1750ft to clear S5Oft, but the 
cruising speed is predicted at only 260 m.p.h. 
These small turbo-prop aircraft appear, 
however, to be exceptions to the general trend, in 
that other than for military or “colonial ” 
purposes few new aircraft are being designed with 
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This four-engined feeder-liner, the Potez 840, carries sixteen passengers for 600 mile stages at up to 
310 m.p.h. 


normal turbo-prop power plant: the engines 
in existence are rather being incorporated in 
existing aircraft, as happened in this country with 
the H.P. ‘* Herald ’’—examples at the Show 
included the S.F.E.R.M.A.—Beech * Marquis ” 
(an “ Astazou *-powered version of the Beech 
“ Baron”) and conversions of the Dornier 
Do.27 and Pilatus ** Porter’ to use the * Asta- 
zou.” The majority of the new designs offer 
radical improvements in performance by using 
pure jet engines ; an exception is the S.A.A.B. 
105, a two to four seat trainer/transport which 
will have a pair of Turbomeca turbo-fan engines 
nestling under the roots of the high wing—one 
interesting feature of this machine, which con- 
flicts with the prevailing belief that the trust 
of a fan falls off with increase in speed more 
rapidly than that of a pure jet, is the large differ- 
ence between its cruising and maximum speeds, 
400 and 505 m.p.h. and 385 and 500 m.p.h. 
respectively for the trainer and transport versions, 
The new jet designs all have pods and conform 
more or less with the configuration established 
in the early years of jet propulsion by the Martin 
B-51 ; in a large number of instances the per- 
formance aimed at is that of the North American 
‘“* Sabreliner,”’ to carry six passengers and cruise 
at 500 m.p.h. It would of course be expected 
that machines designed to such a requirement 
would be limited in the take-off and endurance 
respects, and in fact in the majority of the designs 
there has been adopted the lightest power plant 
available, the civilian version of the General 
Electric J-85 ; the B-101C of the Israel Aircraft 
Industries and the S.A.A.C.-23 of the Swiss 


American Aviation Corporation use the 
CJ-610-2B of 2400lb thrust while the Aero 
Commander 1121 will have the more highly 


rated CJ-610-1 of 2850 lb thrust—both versions 
weigh 355 lb. Exceptional is the project of the 
British licensee of the General Electric Company, 
now a member of the Hawker Siddeley Group, 
for which there are specified Bristol Siddeley 


* Viper * XX units of 3000 Ib thrust but with a 
thrust/weight ratio nearer to 5 than to 8; 
although the D.H.125 will apparently have 


the largest fuselage, there is not necessarily any 
inconsistency in the performance estimates since 
the foreign machines are designed with emphasis 
on handling characteristics—for the 1121 it is 
predicted that pilots of contemporary light twins 
will need only twenty hours instruction before 
taking charge. The fifth of these jet twins is the 
Piaggio-Douglas PD-808 which will again have 
the “* Viper” XX in at least the prototype and 
Italia domestic models ; Piaggio & C. have a 
license to manufacture the “ Viper” engine. 
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The basic J—85/CJ—610 engine is also to be 
manufactured in fan form, with a large increase 
in thrust at some cost in thrust/weight ratio ; 
the CF—700-2B is quoted as of 4200 1b thrust 
and 615lb weight. The ducted fan plant is 
envisaged as being favoured for air-breathing 
cruise missiles, where engine-plus-fuel weight 
at launch is critical, and for small short-haul 
commercial transports. Our illustration shows 
full size models of the CF-700 and CJ-610 
together ; notice that instead of having a number 
of the early compressor stages furnished with 
variable stagger stator blades, as on the smaller 
and larger General Electric turbines, these 
engines have variable camber inlet guide vanes, 
the actuator for which also controls the blow-off 
valves on a compressor bleed belt. An actual 
J-85 was also exhibited in vertical-lift form ; 
the simplification possible for an engine used 
only at take-off and landing has allowed the 
weight to be reduced to 295 lb and a thrust/ 
weight ratio of 10-3 : 1 achieved. 

Another engine of a design unfamiliar in this 
country is the “* Alfa’? of Meteor S.p.A. The 
* Alfa”? is a radial engine with either one or 
two banks of four cylinders, those of the rear 
bank being directly behind those of the front in 
the eight-cylinder engines. The two-stroke cycle 
is used with a positive displacement (Roots) 
blower, and consequently the rated altitude may, 





The CF-700 is a ducted-fan 

version of the CJ-610 seen 

beyond it ; just visible on 

the nearer engine are the 

variable camber inlet guide 
vanes 


if desired, be as high as 26,000ft. Two forms of 
each model are built, one “ special,” for drone 
aircraft, ground effect machines, and other 
military purposes, and the other “civil”; the 
civil versions have dual ignition and direct fuel 
injection, but retain the system of spraying fuel 
into the blower intake that is fitted to the special 
engine, as it can afford an overload capacity of 
about 10 per cent extra torque by virtue of the 
charge cooling effected. The two classes of 
engines differ markedly in their specific con- 
sumptions, the special engines needing 0-80 lb 
per horsepower per hour, and the civil ones 0-48 
lb per horsepower per hour, a figure similar to 
that of four-stroke engines of similar outputs 
but without fuel injection. The special engines 
yield considerably higher outputs, the speed at 
take-off power being allowed to rise to 4000 
r.p.m. instead of 2800 r.p.m. and the corres- 
ponding brake mean effective pressure being 
slightly greater. One significant advantage of 
these engines lies in specific weight, that of the 
special versions being about 1-1 1b per horse- 
power for four-cylinder and as low as 0-85 
lb per horsepower for eight-cylinder models. 
By virtue of the two-cycle operation, it is possible 
on the civil engines to drive the individual fuel 
pumps by a cam on the crankshaft. 

A remarkable technological achievement that 
was on show was a caesium clock with a weight 


The eight-cylinder ‘‘Alfa ”’ 
engine in its civil form 
uses direct fuel injection ; 
an unusual feature is a 
belt drive to the generator 
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of 274 lb. This clock has been developed 

the auspices of the erstwhile Wright Air 

ment Centre and built by the National Qo 
ration : outstanding is its stability, of the order 
of 0-4 10", which exceeds that of the caesium 
clocks of the National Bureau of Standards, 
which weigh about 600 Ib each. In the airborne 
clock the “* boiler” acting as a caesium source 
is separated from the evacuated working chamber 
by a labyrinth, and this has rendered the device 
fully aerobatic ; it will withstand 8 g in any 
direction and 10 g fore and aft. Miniaturisation 
has also resulted in the device taking little time 
of the order of ten minutes, to warm up ang 
stabilise, and it is claimed that a much lower 
order of skill is needed to bring the device into 
use. The new version is magnetically shielded 
and is unaffected by fields up to 0-2 Gauss - 
it is continuously pumped by a getter. Perhaps 
the most remarkable thing about this exhibit, 
however, is the extent of the application foreseen 
for such standards of frequency ; it is intended 
to use them not only for position fixing, ag in 
the long wave navigation system discussed in 
our article on March 29, 1957, page 494, but 
also to determine speed effectively instantaneously 





This atomic time standard is fully aerobatic and more 
consistent than present-day laboratory equipment 


by measuring the time elapsing between the 
receipt of pulses transmitted at known intervals 
from a stationary source, and this accurate 
measurement of true speeds and positions is 
confidently expected to eliminate the problem 
of collision avoidance. The proposal to carry 
an atomic frequency standard in every aircraft 
may appear radical, but it is pointed out that at 
present there are a plurality of oscillators in the 
communication and navigation equipment, and 
that the use of a single source supplying 4 
standard frequency to all the electronic devices 
may well be justified for convenience alone. 
Another highly unusual item of equipment 
exhibited was the radiation fuel gauge shown by 
Atomics International, a division of North 
American Aviation, Incorporated. This system 
of fuel measurement is intended to furnish @ 
highly accurate reading of tank contents, adequate 
to allow automatic fuel management with no 
risk of flameout or waste of fuel, on a machine 
such as the “ Starfighter ” which perforce has 4 
large number of small tanks ; the performance 
achieved is an accuracy of 1-1 per cent with a 
time constant of ten seconds. The system 
requires that each tank shall have mounted on its 
walls a number of gamma sources, distributed 
so that whatever manoeuvre is performed some 
of the sources are submerged by any amount 
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Automatic scanning of a honeycomb panel by a non- 
destructive tester ; to the left of the test pick-off is a 
crayon marking defective areas 






of fuel it is required to measure. On each tank 
there is mounted a detector, consisting of a 
crystal and photomultiplier, and it is inherently 
the case that the incidence of radiation upon the 
detector is a function of the mass, and not the 
volume, of the fuel surrounded by the sources. 
The contents of each individual tank and the 
summation of all the fuel is presented to the 
pilot electronically. The gamma sources have a 
half-life of the order of years, but provision is 
made to compensate for their decay by adjusting 
the indication to be correct when a known 
quantity—e.g. zero—of fuel is aboard. 

One of the principal objections to the use of 
bonding is the difficulty of confirming that the 
completed bond is satisfactory, since it is often 
the case that if separation does occur it is cata- 
strophic. An interesting equipment capable of 
non-destructively testing the bonding between 
the core and skin of a honeycomb-stabilised 
panel was exhibited by Fokker, who, it will be 
recalled, employ ‘“* Aeroweb * honeycomb bonded 
with “Redux” extensively. The apparatus 
consists of a gantry and crab traversing the 
surface of the panel and carrying the test gear 
itself, as can be seen in our illustration. A probe 
surrounded by a rubber ring is applied to the 
surface of the panel, the ring serving to make 
an air-tight joint with the skin. The probe is 
then pulled away from the skin, the effect being 
to suck it and see whether it can be withdrawn 
from the core. The equipment traverses the 
swept area automatically, and a coloured 
crayon marks the panel where it is defective. 

A new form of a long-familiar device, the 
turnbuckle, was exhibited by S.A.R.M.A. of 
Saint-Vallier-sur-Rhone. 
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Clip locking turnbuckle 


The * Stuke Lock” clip-locking turnbuckle 
has the economic advantage that it saves many 
minutes of rigger’s time locking each turnbuckle, 
that it is rendered safe easily, thus cutting down 
rejections at the inspection stage, that it is more 
easily inspected for safety and that the locking is 
far stronger—perhaps forty times. The clip- 
locking turnbuckle has a groove cut along the 
male thread of each terminal and a pair of 
grooves through the female threads of the 





barrel. To lock the turnbuckle the groove in 
the male thread is aligned with one of the 
grooves in the female and the straight leg of the 
locking clip inserted in the hole thus formed. The 
hooked end of the clip is then sprung into the 
hole in the middle of the barrel, from whence it 
can be removed only by destroying the clip. 

S.A.R.M.A. also manufacture, for control 
runs that have to carry compressive loads, a 
push-pull tube that dispenses with the usual 
riveted end fittings, and the stress concentrations 
associated with them. A conventional aluminium 
alloy tube is used but at the end it is swaged 
down, with a resulting increase in wall thickness, 
on to a threaded mandrel. A collar is then 
flowed on to the outside of the tube, and the 
madrel screwed out, leaving the tube with a 
female thread that will accept a variety of end 
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Swaged control rod terminal 


fittings. The end of the tube has a groove along 
one diameter that engages with louvres in the 
locking washer, so that to lock the assembly it is 
necessary only to turn up the washer against 
one of the flats on the end fitting or, in the case 
of a fitting adjustable for length, the lock-nut. 
The principal advantages of these swaged control 
tubes are in strength, particularly in fatigue, 
and in accuracy of alignment, thus improving 
the stability as a strut. 


Runway Lighting 
ON the jet runway of Cologne—Bonn Airport, which 
was inaugurated in March, use is being made for 
the first time on a German airport of the “* narrow 
gauge ” system of marker lighting. In addition, an 
illuminated centreline has been installed. 

With the system employed in the past, com- 
prising only approach lights, the pilot, on reach- 
ing the edge of the runway, for a few critical 
moments finds himself in an unlit space, a situa- 
tion which has been described as diving into a 
black hole. 

The lights. which have been specially developed 
by Siemens-Schuckertwerke A.G., Berlin-Erlan- 
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Fig. 1—Appearance of jet runway provided with 
** narrow gauge ’’ markers on either side of the runway 
centre line 





Fig. 2—Two directional centre line marker lights, 
consisting of a casing of which the top is arranged 
flush with the runway. Light from four 50W lamps 
is deflected horizontally by mirrors. Electrically heated 
grilles prevent obscuring by snow and ice 


gen, are level with the runway and can safely 
be traversed by the heaviest aircraft. In this 
system (Fig. 1) there are sets of three lights 
arranged at a distance of 10m on either side of 
the centre line, which follow each other at 
intervals of 60m over a distance of 1200m, i.e, 
one-third of the total runway length. This not 
only lights up the touch-down space but also 
marks it with two lines of lights well within the 
angle of vision of the pilot. These markers 
only shine in the approach direction. 

The centre line has two-directional lights 
spaced at 30m intervals which extend over the 
whole runway. Similar lights show the centres 
of the fast taxiways. 

The flush-mounting marker lights (Fig. 2) 
consist of a casing in which are housed 
two or four 5OW lamps below the deflector 
mirrors. The light emerges under a flat angle 
through a separately-fitted grille which terminates 
with the top edge of the casing. This grill can 
be heated electrically and thereby prevents 
blockage by snow or ice. The water drains 
away between the grill and the casing. The 
light intensity can be varied in five steps to suit 
daylight and weather condition and prevent the 
pilot being dazzled. 

{Reply Card No. 1009] 


East German Consumer Goods in 
Moscow 


An exhibition of consumer goods is being 
held by the German Democratic Republic in 
Moscow. The show, which opened on June 3 
and is to continue until June 25, occupies 
Halls I and II, as well as several open-air sites, 
in Moscow’s Gorky Park, with a total area of 
about 60,000 square feet. It is the first event of 
this nature organised by the German Democratic 
Republic, and is indicative of the recent trend in 
the East German-Soviet trade exchange which 
shows a growing shift towards consumer goods. 
A large part of the exhibition is given over to 
modern textiles, furniture and durable consumer 
goods, photographic cameras, musical instru- 
ments and sports gear. Fashion parades are 
being arranged three times a day, introducing 
the products of the clothing industry and crea- 
tions of the German Fashion Institute. The 
guiding idea here is to put up a sound show of 
benefit to the potential buyer of wearable clothes, 
rather than to provide dress sensations. The 
exhibition is giving East Germany an oppor- 
tunity to study the requirements of the Soviet 
market and to adapt the sales programme 
accordingly. 
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Roller Road System of Highway 


Transport 


N view of the fact that much correspondence 

has recently been published in our columns 
on the proposition to convert railways into 
roads, it is of particular interest to note that an 
unusual concept has now been developed in 
America proposing, in a sense, to convert road 
into rail transport! At present, the so-called 
‘** Roller Road” transport system is purely a 
concept, aimed at dealing with the 61,000,000 
automobiles which are in service in the United 
States to-day. The only answer available to-day 
for handling this unprecedented traffic is the 
construction of more and more toll and limited- 
access highways. Unfortunately, new highways 
will only offset the congestion that would occur 
if these facilities were not built. There are at 
present no real prospects that new road construc- 
tion can provide a material improvement in 
driving comfort, safety or speed. 

A study was recently undertaken by the Motor 
Division of the Westinghouse Electric Corpora- 
tion at Buffalo, New York, to determine whether 
the: electrical industry is in a position to contri- 
bute to the solution of these transport problems. 
Considering the preponderant use of the auto- 
mobile for all travel requirements in America it 
appears essential to employ or accommodate 
the automobile in any new transport concept. 
The goal was a system that would be suitable for 
both long-distance inter-city and short-distance 
commuting travel at an average of 120 m.p.h. 

Any such form of highway system introduces 
many problems, but two must influence all other 
considerations—it must provide adequate capa- 
city with safety, and adequate operating reli- 
ability. In examining various possible solutions 
one new concept appeared far superior to all 
others from the standpoint of safety and relia- 
bility. Basically the system is as follows : 
Carriers for automobiles, people and cargo are 
in the form of sleds or long platforms, devoid of 
all apparatus whose failure might cause possible 
traffic shutdown or detention (Fig. 1). These 


carriers are propelled on a continuous system of 


individually powered rollers, receiving electric 
energy from neighbouring inter-connected electric 
grid systems. This “ Roller Road ™ will provide 
the highway surface, accelerate the carriers, 
keep them moving once accelerated, and provide 
braking power at the proper locations (Fig. 2). 
The carriers are stopped at fixed stations where 
automobiles are loaded and unloaded auto- 
matically by mechanical means to secure uniform 
carrier loading in the minimum of time. The 


Fig. 2—Arrangement of 
moveable platforms carry- 


(3) it can carry automobiles, passengers, ang 
freight at aircraft speeds for distances under 
500 miles, when ground time is included ; (4) i, 
has the possible flexibility of any two-track raij 
system because sidings, switches, &c., can be 
installed wherever needed; (5) it is an all. 
weather route, invulnerable to delays from fog 
ice, sleet or snow ; and (6) the same principles 
can be used to produce either a long-distance 
route or a rapid transit system for large urban 
communities. 

Each carrier in the proposed system is con. 
ceived to be about 110ft long, 20ft wide, and 
7ft high, exclusive of the under-frame. A carrier 
of this size could handle ten automobiles and also 
contain a lounge, with toilets. Doors are pro- 
vided on each side to load and unload the auto- 
mobiles. To avoid complicated door mechan- 





ing motor-cars within the 
carriers of the road 
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most attractive feature of this new propulsion 
system is the ability to design into it the required 
degree of reliability. Other features of the 
proposed system are: (1) it can handle con- 
ventional toll road traffic at twice the speed ; 
(2) its capacity can be increased with little 
expense by increasing the number of carriers 
connected together as an operating unit ; 






























Fig. 1—The ‘‘Roller Road”’ 

concept of transport con- 

sisting of carriers guided 

by two rails and propelled 
by powered rollers 





isms, which could be a source of major train 
delays, the entrance and exit doors are auto- 
matically opened and closed by external means at 
the stations. Also, the automobiles are auto- 
matically loaded and unloaded by external 
means at these stations. The carriers are con- 
structed so that they can be coupled to form 
strings of carriers of any length, affording 
flexibility to meet varying traffic conditions. 
Normally, the carriers probably would be 
operated in strings of three to ten units. Actu- 
ally, the only limit to the number of carriers 
that could be coupled together would be 
the length of the loading and unloading facil- 
ities at stations. The estimated weight of a 
single carrier, including ten automobiles, is 50 
tons. 

The source of motive power proposed for the 
** Roller Road ” system has already gained wide 
use in industry. The carriers would be both 
supported and propelled by a series of rubber- 
tyred rollers. The rollers also must be capable 
of both starting and. stopping the carriers in an 
emergency at any place along the route. The 
reliability of this system should be exceptionally 
high since a failure of any roller or any group of 
rollers will not impair operation. Complicated 
mobile equipment, which would cause less 
reliable operation, is eliminated. A guide rail 
is provided to steer the carriers along the rollers. 
The guiding wheels, operating against the guide 
rails, are the only rotating devices on the carriers. 
Their primary function is to guide, although they 
could be partial weight-carrying devices. The 
right-of-way for the * Roller Road ” would be 
approximately 60ft; 20ft each for a roller 
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section in both directions, and 20ft for a central 
servicing space. The exact design of the rollers 
will depend to a considerable extent upon the 
spacing selected. The maximum roller spacing 
is fixed by the length of the carriers, since it is 
essential for stability that a minimum of three 
rollers should support a single carrier unit at 
all times. From the standpoint of tyre and axle 
designs, a shorter spacing might be desirable for 
technical or economic reasons. From an 
electrical standpoint, any choice of spacing can 
be accommodated. 

The drive package for each roller consists of 
a three-phase induction motor, a torque con- 
verter, a brake and a reduction gear. Squirrel- 
cage induction motors are used because they are 
simple, reliable, and a relatively inexpensive form 
of electric motor. The torque converter will 
permit the rollers to start the carriers at any 
place without unduly increasing the driving 
motor capacity. Also, a mechanical brake is 
included on each roller so that the carriers can 
be stopped in an emergency. This brake will be 
spring-applied and electrically released. In the 
accelerating or braking zones adjacent to each 
station, motor capacity required per foot of 
highway is roughly two-and-a-half times that 
required in the running zones. The motors and 
brakes on each set of rollers in these zones can 
be increased in capacity, or the roller spacing 
can be reduced. When carriers are accelerated 
or decreased in these zones, the roller speed will 
vary from zero to the equivalent of 130 to 150 
m.p.h. as the carriers progress from standstill to 





full speed, or vice versa during deceleration. To 
fit the rollers to these conditions, the gear ratio 
between the power package and the axle would 
be changed on the different rollers in steps from 
the beginning to the end of the accelerating and 


decelerating zones. Light and heat can be 
provided in the carrier by arranging the guide 
rollers to drive a small generator, to operate in 
conjunction with a battery. 

The problem of loading and unloading is one 
of keeping the stop time to a minimum. A 
loading and unloading time of one minute is a 
logical goal. Should this goal be attained, no 
difficulty should be experienced in maintaining 
average speeds over the system of 120 m.p.h. 
with stations as close as 30 miles apart or dis- 
patching carriers or strings of carriers on three- 
minute intervals. A plan for an automatic 
loading and unloading station is shown in 
Fig. 3. In this arrangement, the automobile is 
driven into place on a bogie before carrier 
arrival. Signal lights can indicate available 
locations for loading. The signalling function 
can be provided by an overall computer control. 
Once the automobile is on the bogie all further 
Operations are performed automatically. When 
the carriers stop, automatic devices that are a 
Component of the station loading apparatus 
raise the proper doors on each side of the car- 
riers. A mechanical ram or similar device 
Pushes the bogie onto the carrier ; the corre- 
sponding bogie already on the bogie is pushed 
off. When this operation is completed, the 
doors are closed and the carriers proceed. A 
crane or similar device carries the discharged 


bogie from which the automobile has been 
removed back to its original position, ready for 
loading on the next carrier that stops. 

A system of this kind will require a computer 
for its control and to programme its operation. 
Basically, this control must perform the follow- 
ing functions : (1) Dispatch strings of carriers 
at the proper intervals, and maintain the proper 
intervals throughout the highway. (2) Provide 
protection against rear-end collisions, should 
any string of carriers be stopped. (3) Control 
the automatic loading and unloading at the 
stations. Since all propulsion power units are 
stationary rather than mobile, the control and 
information circuits are considerably simplified. 
Furthermore, the induction motors do not 
require complicated control devices. As used in 
this scheme, the rollers are either “on” or 
“off” without any complicated speed-control 
devices, thereby lending themselves to a digital 
control. Ample devices are available to initiate 
information to the computer. One device that 
might be used extensively would be proximity 
limit switches, and another device is radar. In 
addition, electronic circuits, such as those being 
considered for automatic automobile control, 
might form a part of the system. 

Due to the large installed horsepower required 
for the “ Roller Road,” this concept would be 
applicable only for transportation systems 
designed to handle very dense traffic. The peak 
horsepower requirements are shown in_ the 
Table below. The peak rating of the motors will 
be about 50,000 h.p. per route mile of highway. 





Fig. 3—Automatic loading 

and unloading station with 

door-raising and  bogie- 
transfer devices 


This would appear to be an exorbitant figure, 
but upon further analysis, it can be justified. 
The roller drive motors need operate at peak 
load only when a string of carriers pass; at 
other times, they run at normal speed but at no 
load. It is estimated that the motors would be 
operating at peak load only about 3 per cent of 
the time. Therefore, the motors can be designed 


Operating Statistics, 1000-Mile Highway Operating at 
100 per cent Capacity 
Carriers dispatched per hour (each lane) 200 


Carriers dispatched twenty-four hours 
(both lanes) 9600 


Carrier miles per day (both lanes)... 9,600,000 
Transportation produced (both lanes) 
(twenty-four hours) : 
Automobile miles 96,000,000 
Ton miles 144,000,000 


Power requirements—string of ten 
carriers : 
Average power to accelerate 15,000 h.p. peak 
Average power to stop (absorbed 
power) ‘ , 
Average power per train—running 
Average electrical load (1000-mile high- 


way) 


15,000 h.p. peak 
5000 to 6000 h.p. peak 


1,680,000k W 


for maximum torque rather than continuous 
output. They could be severely overloaded for 
short intervals, and therefore could be much 
smaller physically than normally required for a 
given horsepower rating. Furthermore, remov- 
ing all propulsion power from the carriers 
reduces their weight by at least 50 per cent, 
thereby greatly reducing the load to be driven. 
Finally, induction motors are used for propul- 
sion power rather than commutator motors, 
which are the standard for most transportation 
systems, This also greatly reduces cost. When 
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these factors are evaluated against conventional 
propulsion systems, the cost and efficiency of the 
roller system are more in reason. 

Possible routes in the U.S.A. where “ Roller- 
Road ”’ systems might be justified are as follows : 

1. In the east, a ring linking Boston, Provid- 
ence, New Haven, New York, Jersey City, 
Trenton, Philadelphia, Baltimore (with a spur 
to Washington), Harrisburg, Pittsburgh, Col- 
umbus, Indianapolis, St. Louis, Springfield, 
Peoria, Chicago (spur to Milwaukee), Cary, 
Cleveland, Toledo (spur to Detroit), Erie, 
Buffalo, Rochester, Syracuse and Albany ; and 
a direct link between Albany and New York. 

2. On the west coast, a link between San 
Diego, Los Angeles, Santa Barbara, San José, 
Oakland and San Francisco. 

These routes total about 3000 miles 
through territory that contains about 50 per 
cent of the cities over 150,000 in population, 
and through states where 50 per cent of all the 
automobiles are registered. About 12,000 miles 
of “* Roller Road ” could serve all major trans- 
continental trade routes. 

The “ Roller Road” concept also contains 
the essential ingredients of a good rapid transit 
commuting system. High acceleration rates, 
which are necessary to attain fast schedules 
where stops are frequent, would appear to be 
limited only by passenger comfort. It would 
also seem that the system should be well adapted 
to providing frequent service at low cost because 
of the lower maintenance costs and lower power 
consumption brought about by the elimination 
of driving equipment from the cars. Although 
there are many technical problems to be solved in 
developing this new concept, none appear 
incapable of solution. Both the electrical and 
mechanical features of the proposed concept 
should be within the extent of present tech- 
nology. 


Machine for Facing Cuts on 
Asymmetrical Workpieces 


Facing the ends of automotive transmission 
cases requires a machine tool that is extremely 
sensitive and, at the same time, heavy and rugged 
enough to handle irregularly shaped parts. The 
Cross Company, of Detroit, Michigan, recently 
designed and built a three-station ‘ Transfer- 
matic” line that is as unusual in its materials- 
handling concept as it is accurate in operation. 
The machine is capable of holding the flywheel- 
housing and transmission-extension mounting 
faces parallel and flat within 0-003in T.LR., 
and square with the main bore within 0-0035in 
T.LR. on a 3-Sin radius. In addition, the 
specifications call for a surface finish of 175 
micro-in r.m.s., which must be maintained 
despite the interrupted cuts on both ends. 

In operation, three transmission cases are 
manually placed in the loading station with the 
shifter-rod holes down and the cover face to the 
left. A lift-and-carry transfer mechanism is 
used to transfer the parts from the loading 
station to the machining station, three at a 
time. In the machining station, the headstock 
advances and positions the driving arbors inside 
of the main bores of the transmission cases. A 
special mechanism positions the parts axially so 
that the dimension from the end face to the 
centre-line of the shifter hole is maintained. The 
drive arbors then expand in the main bores to 
clamp the parts, and the tailstock centres advance 
while the transfer bars lower away. The main- 
drive motor then starts the rotation of the drive 
spindles and the single-point tools feed across 
the end faces. When the cuts are finished, the 
main-drive spindles are stopped and the trans- 
missions are positioned with the cover faces 
down. The arbors then release the parts, the 
transfer bar raises, the arbor and the tailstock 
centres withdraw, and the parts are transferred 
to the unload station where they are automatic- 
ally removed with a special material-handling 
device. The high accuracy achieved by this 
machine results from: (1) the fact that the 
parts are rotated on the axis of the main bore ; 
(2) the driving arbor which precisely centers the 
part without distorting it; (3) the balancing 
arrangement of the drive spindles ; and (4) the 
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variable-speed drive that provides a constant 
cutting speed as the diameter of the cut changes. 

To keep the cutting speed constant as the 
tools feed from the largest diameter to the 
smallest, this machine is designed with a variable 
tool feed and a variable-speed d.c. drive motor 
having a base speed of 850 r.p.m. As _ the 
transmission-extension face-cutting tools feed 
across the workpiece, a cam connected to the 
cross slide engages a variable potentiometer to 
weaken the field on the motor and increase its 
speed to a maximum of 2600 r.p.m. A second 
cam operates a hydraulic flow-control valve to 
increase the feed rate. The feed rates of the 
tools mounted on the headstock are automatic- 
ally adjusted in the same manner by another flow- 
control valve. Because the drive spindles have to 
be stopped from their highest rotating speed, 
the drive motor is slowed by regenerative braking 
until it is turning at base speed. Dynamic braking 
then slows the motor from base speed to zero, 
and the entire stopping operation requires less 
than four seconds. To minimise the effects of 
the irregular shape of the cases, while meeting 
surface-finish requirements that are not eased 
by the interrupted cut, each spindle is counter- 
balanced. The dimensions of the counterweights 
were determined by averaging the requirements 
of six parts selected at random. 

The “* Transfer-matic * picks up parts in one 
attitude and unloads them in another because 
of an unusual spindle-positioning device tied in 
with the stopping mechanism. After the spindles 
have been completely stopped, the motor rota- 
tion is reversed and the spindles turn slowly in 
the reverse direction until they engage a latch. 
After latching, the transfer bars are raised, tail- 
stock centres are withdrawn and arbors are 
unclamped. As the arbors are withdrawn, 
there is slight longitudinal displacement of the 
parts so that the tools can be returned to their 
starting positions without marring the finished 
end faces. The tools are re-positioned during the 
forward transfer stroke of the transfer bars 
and, at the same time, the latch is rotated 90 deg. 
clockwise to be in position for the next set of 
parts. The latch is rotated 90 deg. counter- 








Cross ‘* Transfer-matic ’ 
three-station line for facing 
cuts on automotive trans- 
mission cases, with tool 


slide tilted up 


clockwise during machining to be in the correct 
attitude for unloading. The latch is positioned 
by a gear segment driven by a separate fluid 
motor. This unusual part-orientation technique 
is provided to accommodate the automatic 
unloading requirements. The complete machine 


—_———____ 


cycle is sixty-seven seconds, giving Production of 
about 130 cases per hour at 80 per cent efficiency 

A swivelling tool-slide arrangement tips the 
rear facing tools up into a vertical POsition 
making them easily accessible for tool changes, 
The front tools, which are above the work, are 
convenient to the tool setter when the headstock 
is in its retracted position. Each carbide tool jg 
held in a cartridge, which in turn is held jn a 
tool block. The tools are preset in the Cartridges 
away from the machine which makes them 
completely interchangeable, eliminating the need 
for trial cuts. 


Naval Attack Aircraft 


Some information is now available on the 
progress of the development of the Grumman 
A2F-1 “Intruder” for the United States 
Navy and Marine Corps. The “ Intruder” 
is an all-weather attack aircraft intended parti- 
cularly for operation at low altitudes, where 
detection and interception are most difficult. 
All-weather attack as well as navigation js 
achieved, for, it is claimed, the first time, by 


radar observation and a computer called 
** Diane *—Digital Integrated Attack and Navi- 
gation Equipment. This equipment is s0 


acquisitive and so well endowed with aiming 
ability that, it is claimed, it can effect a bomb 
or rocket attack upon a tank in darkness or rain. 

It will be recalled that a distinctive and even 
unique feature of the “ Intruder *’ was the use 
of jet deflection to improve the take-off per- 
formance. This system has been demonstrated 
to perform precisely as predicted, but the 
reduction in take-off distance was found to be 
only of the order of 150ft, which was no more 
than 10 per cent of even the lightly loaded 
take-off distance; the jet deflection feature 
was not in fact used in carrier operation but only 
to reduce the airfield requirements in shore-based 
service, and consequently some weight and cost 
will be saved in production aircraft by discarding 
the movable jet pipes. 





The ‘‘ Intruder ’’ is seen here carrying a war load of thirty 500 lb bombs 
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BRITISH PATENT SPECIFICATIONS 


The dates 


printed are those of application and publication on completion. Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 
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TELECOMMUNICATIONS 


August 18, 1959.—Amp.LirupE MopuL- 
ATED TRANSMITTER, Compagnie Francaise Thom- 
son-Houston, 173, Boulevard Haussmann, Paris 
(8e), France. 

This invention relates to amplitude modulated 
transmitters, particularly in cases where, while good 
intelligibility of the transmitted information is 
required, it is not necessary for the transmitter to 
have a wide response curve. Such applications 
arise in the case of small portable radio telephones 
for instance. When a transmitter is on the air part 
of the transmitted energy is wasted since the carrier 
wave continues to be transmitted at full strength 
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No. 868,534 


even in the absence of modulation. It is an object 
of the present invention to provide an arrangement 
in which such losses are minimised. The diagram 
shows an audio frequency input signal A containing 
information which it is desired to transmit. This 
input signal will have both an instantaneous value 
and also a value represented by the envelope of 
signal. In accordance with the invention signal A is 
transformed into a modulating signal B which has 
the property that its instantaneous value is at all 
times proportional to the sum of the instantaneous 
value of signal A and the value of the envelope of 
that signal. Thus signal B varies unidirectionally 
between a zero value and a peak value representative 
of the information being transmitted. Signal B is 
applied as the modulating signal of the transmitter 
and it is arranged that the transmitter produces an 
output only when this signal is applied. Thus in the 
absence of an input signal, modulating signal B will 
have a zero value and little or no carrier wave will 
be generated by the transmitter. Referring to the 
circuit, C is the transformation device which applies 
modulating signal B to the high-frequency section of 
the transmitter. The signal is applied to the anode 
of valve D via a parallel tuned circuit comprising 
inductance E and capacitor F which is tuned to the 
carrier frequency of the transmitter. Coil G is 
coupled to inductance E to feed the output of the 
transmitter to antenna H. It will be appreciated 
that with this arrangement oscillating signals are 
only generated in the tuned circuit when a voltage is 
applied to the anode of the valve D. This voltage is 
dependent on the presence of an input signal from 
microphone J.—May 17, 1961. 


867,496. March 3, 1959.—WaveGuIDE Mope- 
SUPPRESSING FILTER, Standard Telephones and 
Cables, Ltd., Connaught House, 63, Aldwych, 
London, W.C.2. (Inventor : Leonard Lewin.) 

This invention relates to electrical high frequency 
waveguide systems of the kind in which energy is 
transmitted through a tubular guide in a given wave 
mode having a magnetic field component parallel to 
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the longitudinal axis of the guide (H mode). It is an 
object of the invention to provide a waveguide filter 
afrangement which will pass with little attenuation 
energy propagated in a desired H mode of low order 
but will substantially attenuate energies propagated 


in H modes of high order. To achieve this object 
there is provided within the waveguide A (see drawing) 
a thin layer of magnetically lossy material B extending 
parallel to the longitudinal axis of the waveguide 
with its surfaces in a region of the guide in which the 
intensity of the longitudinal magnetic field arising from 
propagation in the desired low order H modes is 
substantially at its minimum value. With this 
positioning the magnetically lossy layer introduces 
only negligible attenuation of the low order mode 
energy. This same positioning however is one in 
which the intensities of the longitudinal magnetic 
fields arising from the high order H modes are well 
removed from their minimum values, and the high- 
order-mode energies are therefore subject to atten- 
uation by absorption in the magnetically lossy layer. 
Cylinder B is firmly held between the inner surface of 
a coaxial cylinder shell C which is itself a tight fit 
within guide A, and the surface of a coaxial inner solid 
cylinder D. Both sheet C and solid cylinder D are 
made of material having low dielectric and magnetic 
loss, such as expanded polystyrene. The magnetically 
lossy cylinder B may be of any construction which 
provides a layer having low dielectric loss combined 
with high magnetic loss. In the present embodiment 
such a layer may be formed, for example, by winding 
magnetic recording tape round the solid cylinder D, 
or even by painting either cylinder D or the inner 
surface of shell C with a slurry containing magnetic 
material such as powdered ferrite. In some cases it 
may be useful to bias the magnetic condition of the 
lossy layer by a controlling steady field, and this may 
be provided either by external means or by using 
magnetic material in a magnetised condition. 
May 10, 1961. 


ELECTRONICS 
868,275. September 18, 1959.—LiGHtT MODULATORS, 
Standard Telephones and Cables, Ltd., Con- 
naught House, 63, Aldwych, London, W.C.2. 
CUnventor : Cyril Francis Drake.) 

In communications it is often desirable to be able 
to modulate a light beam at frequencies higher than 
can be achieved by any mechanical arrangement. 
The device for this purpose which is illustrated com- 
prises a body of n-type semiconductor material A 
in which a number of regions, B, C, D, of p-type 
conductivity have been formed. The regions are 
joined together at one end by a further region of 
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p-type conductivity E and separated along their 
length by strips of the n-type material F, G, H. 
Ohmic contacts J and K are attached to the body A 
and the region of p-type conductivity E respectively. 
In operation a beam of light is shone on to the 
surface of the strips B, C, D and F, G, H, which form 
the working or “ modulating ” surface of the device. 
The boundaries of the surface are indicated by the 
lines L—-M and N-P. An alternating electrical signal is 
now applied between the ohmic contacts J and K, 
together with a standing bias of sufficient magnitude 
to ensure that the junctions between the p-type strips 
and the n-type strips F, G, H are always biased in 
the reverse direction. As a result the light reflected 
from the modulating surface is modulated at the 
same frequency as that of the electrical signal. The 
reason for the modulating effect is as follows. The 
reflection coefficient of the surface of a semiconductor 
body with respect to visible or infra-red light varies 
with the number of free charge carriers contained 
therein, and hence with the resistivity. Now, at the 
junction between pieces of p-type and n-type con- 
ductivity material there is always present a narrow 
region containing very few free charge carriers, 
known as the “ depletion region.” The size of this 
region depends upon the resistivities of the n- and 
p-type material and the gradient of the net impurity 
concentration in the vicinity of the junction but it 
can be increased by biasing the junction in the 
reverse direction. Since this means that free charge 
carriers must be removed from those parts of the 
semiconductor material adjacent to the junction, the 
reflection coefficient of these parts must be altered, 


and in fact it can be modulated by applying an alter- 
nating reverse bias to the junction. Frequencies as 
high as 1000 Mc/s can be used for the modulating 
signal. In the device illustrated the strips are each 
one-thousandth of an inch wide. Since it may be 
desired to modulate light beams of lcm diameter it 
will be appreciated that the drawing, while illustrat- 
ing the principle of the invention, only shows a few 
of the strips actually in use in a practical arrange- 
ment under the conditions described.— May 17, 1961. 


868,130. September 13, 1957.—Exectric Drts- 
CHARGE TuBe, Standard Telephones and Cables, 
Ltd., Connaught House, Aldwych, London, 
W.C.2 


This invention relates to a radio receiver valve 
and circuit arrangement for use in AM-FM receivers. 
For the AM signals automatic gain control of the IF 
amplification, using a variable-u valve, is required, 
while for FM purposes limiter action is required. 
The limiter action of a variable-u valve, however, 
is very inadequate, since effective limiting starts 
only at comparatively large voltage amplitudes. For 
effective limiting a linear control voltage—anode 
current characteristic is required with a high mutual 
conductance and short grid cut-off. In accordance 
with the present invention a radio receiving valve has 
between cathode and anode a variable-p control grid, 
a variable-u suppressor grid, a screen grid between 
the control grid and the suppressor grid, and a 
separate lead-out connection to each grid. The more 
closely spaced turns of the control grid are opposite 
the more widely spaced turns of the suppressor grid, 
the spacings between the several electrodes and the 
geometry of the individual grids being such that, 
under operating conditions with the suppressor grid 
biassed negatively with respect to the cathode, the 
anode current—control grid voltage characteristic is 
substantially linear with a sharp cut-off, the charac- 
teristic being such as is required for a limiter. With 
the suppressor grid at cathode potential, however, 
the characteristic is variable-u as is required for 
automatic gain-controlled amplification. The specifi- 
cation describes the circuit in which the valve is 
employed, wherein the cathode is connected to earth 
and the control grid is connected to a source of 
input signals and to a source of control voltage fed 
from the AM detector stage. The secondary of the 
FM transformer is connected in a radio discriminator 
arrangement. An output is taken across a resistor 
in the discriminator circuit and applied to the sup- 
pressor grid of the amplifier valve. In the presence 
of FM signals the suppressor grid will be biassed 
negatively with respect to the cathode by means of 
the smoothed output of the discriminator ; this bias 
has the effect of increasing the ratio of screen to anode 
current of the amplifier valve so that a resistor causes 
the screen voltage to be decreased. The control grid 
is Now operating with a relatively sharp cut off and 
with a linear anode current-control grid voltage 
characteristic so that efficient limiting action is 
obtained and the signals fed to the IF circuit are of 
constant amplitude. In the absence of FM signals, 
there will be no bias voltage fed to the suppressor 
grid, which thus is at cathode potential, and the 
valve works with a variable-u control grid-anode 
current characteristic.—May 17, 1961. 


EXTRUSION PRESSES 


868,068. July 30, 1957.—HypRAULIC EXTRUSION 
Presses, Fielding and Platt, Ltd., Atlas Works, 
Gloucester. (/nventor : Reginald Victor Rowles.) 
This invention relates to hydraulic extrusion 
presses in which the die assembly is backed by a 
bolster arranged to be run into and out of position 
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by an independent ram. When during operation of 
such presses an extrusion is completed, delay is 
involved while the discard is severed from the die 
face and the die assembly is examined. The object 
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of the invention is to reduce delays in successive 
extrusion operations. Referring to the drawing, 
the press billet container A is mounted facing 
a die holder B backed by a bolster D locked in 
position by a horseshoe shaped wedge E and wedge 
support F. The assembly comprising the bolster, die 
holder and die is carried at the end of a ram G. The 
ram serves to withdraw the bolster assembly from the 
die housing at the conclusion of an extrusion opera- 
tion, the wedge being withdrawn to permit passage 
of the bolster assembly through the wedge support. 
The drawing shows the press at the conclusion of 
extrusion of a billet. A main ram H has been with- 
drawn and the billet discard left in the container. A 
second die and bolster assembly J is carried on a 
turntable K and during the extrusion operation just 
concluded it is assumed that the die in the bolster J 
has been cleaned or changed. The wedge is now 
raised and the bolster D withdrawn from the die 
housing by the ram G into a aperture L in the turn- 
table. The billet discard will then be in line with a 
shear M which severs the discard to enable the 
extrusion to be pulled through the die. At the same 
time, the ram G is disconnected from the bolster 
at the point N which will have moved down to the 
rear of the turntable. The turntable is then turned 
to bring the die and bolster assembly into line with 
the ram G, the bolster being brought to the servicing 
position. The bolster of the assembly J is connected 
to the ram G which pushes it into the die housing 
and into position for the next extrusion beyond the 
wedge E which is then lowered to lock the bolster 
in position. A new billet having been placed in the 
container, extrusion is continued, the cycle of opera- 
tion being repeated using the separate die and bolster 
assemblies alternately and thus effecting considerable 
saving of time. If desired, instead of providing a 
single bolster traversing ram cylinder and trough 
for the extruded product, independent ram cylinders 
for the separate bolsters and separate troughs may be 
provided, such assemblies being rotatable with the 
turntable.—May 17, 1961. 


BLAST FURNACES 


868,384. February 20, 1959.—Tuyeres FoR Fur- 
NACES, Bethlehem Steel Company, Bethlehem, 
Pennsylvania, United States of America. 

Blast furnace tuyeres are commonly made of 
copper or alloys of copper and the portion which is 
subjected to the greatest heat and erosion is the nose, 
which extends beyond the inner face of the furnace 
wall into contact with the descending furnace charge. 
In certain tuyeres provision has been made for 
supplying cooling water first to the nose portion, 
the water then flowing through the rest of the body. 
Whilst delivery of the cooling water directly to the 
hottest area is desirable, the full possibilities of such 
an arrangemenet have not heretofore been realised, 
since the rate of flow of the water circulating in the 
nose has been limited to the rate of flow of water 
supplied to the tuyere. The principal object of this 
invention, is to provide a tuyere which will have 
improved circulation of coolant in the nose portion. 
The tuyere body which has a nose brazed on it is a 
frustoconical hollow casting of copper or copper alloy, 
incorporating an annular chamber for the circulation 


of coolant. The nose is a ring-shaped hollow forging 
or casting providing a second annular coolant 
chamber. Cooling water is supplied in a direction 
substantially tangential to the inner wall of the 
annular chamber of the nose through the constricted 
orifice of an angle nozzle A fastened in a hole in the 
upper surface of the baffle wall B. The lower end 
of the nozzle is brazed on to a copper tube the lower 
end of which is expanded to a tight fit in a boss in 
the end closure D. The nose chamber, unobstructed 
except for the low flat nozzle, is a continuous circum- 
ferential passage defining a cyclic path which 


permits the recirculation of a coolant fluid. The 
provision of the continuous passage defining a cyclic 
path and a flat tangential inlet nozzle, results in the 
recirculation of some of the water supplied in the 
nose chamber and causes the quantity of water 
flowing in the chamber to be considerably higher than 
the amount of water supplied to the tuyere inlet. 
The increase in flow velocity produced by the con- 
stricted nozzle appreciably raises the speed of heat 
transfer for a given rate of supply of water. After 
circulating in the nozzle chamber, a portion of the 
cooling water passes through the pair of openings E 
in the baffle wall and flows through the annular 
chamber in the main body, leaving the base of the 
tuyere at an outlet through the boss. Removal 
of a damaged nose portion for replacement purposes 
requires only re-fluxing and heating of the brazed 
point sufficiently to permit separation from the 
intact body portion. In the tuyere, as described, the 
cooling water is delivered first to the nose and this 
is the preferred construction. However, if desired, 
the water need not be delivered to the nose first, but 
may first flow through the body provided that at the 
point of entry into the nose portion, the water is 
given a tangential flow.—May 17, 1961. 


ELECTRICAL ENGINEERING 


868,305. October 11, 1957.—AuTomatTic CONTROL 
Systems, Davey, Paxman and Co., Ltd., Standard 
Ironworks, Colchester, Essex, and Ultra Elec- 
tronics, Ltd. (formefly known as Ultra Electric, 
Ltd.), Western Avenue, Acton, London, W.3. 
(Inventor : Raymond Alan Fuller.) 

This invention relates to governors for prime 
movers driving electrical generators, and in par- 
ticular, to governors which are responsive both to 
the speed of the prime mover and the load thereon. 
Especially, the invention makes possible isochronous 
operation in parallel of two or more electrical gen- 
erators, whilst permitting adjustment to the share 
of the total load supplied by each generator whilst 
on load. A block schematic diagram of the complete 
system according to the invention is shown in the 
drawing. At A is shown diagrammatically a diesel 
engine driving an alternator B together with its 
exciter C. Cables connect the alternator and exciter 
to a switch panel D from which a further cable E 





BC 











is connected to the load. Further connections 
shown dotted at F enable electrical signals propor- 
tional to load and frequency to be passed to a unit G 
which derives from these signals a direct current 
proportional to load and speed error. This current 
is passed via connections H to a fuel pump actuator 
J controlling the fuel pumps K of the engine. The 
specification describes in detail the method by which 
d.c. voltages proportional to the watts per phase are 
derived and combined in a summating circuit which 
yields a d.c. signal proportional to the total watts in 
all the phases. This signal is fed to an amplifier 
together with a d.c. signal from a discriminator 
which represents frequency and deviation from a 
datum value. The output from the amplifier is 
proportional both to electrical load and frequency 
deviation, and hence to the prime mover load and 
speed error. This output current energises an 
electro-mechanical device whose armature controls a 
valve in a hydraulic circuit supplying an actuator 
which controls the fuel supplied to the prime mover.— 
May 17, 1961. 


Catalogues and Brochures 


Kerry’s (ULTRASONICS), Ltd., Warton Road, Stratford, London, 
E.15.—Illustrated leaflets describing the company’s ultrasonic 
cleaning equipment. 

TAYLOR BROTHERS AND Co., Ltd., Trafford Park Steel Works, 
Manchester, 17.—-Brochure illustrating the process by which the 
company manufactures rings and circular die forgings. 

INA Neep_Le BearinGcs, Ltd., INA Works, Dafen, Llanelly, 
Carms.—Technical booklet describing needle bearings in mech- 
anical handling equipment and construction machines. 

ALUMINIUM WIRE AND CaBLe Company, Ltd., 2, St. James's 
Square, London, S.W.1.—Illustrated booklet giving details of 
some of the developments which have been made in the com- 
pany’s plant and products. 

Lonpex, Ltd., Anerley Works, 207, Anerley Road, London, 
S.E.20.—Data book containing separate sections on the company, 
which this year celebrates its twenty-fifth anniversary, relays, 
timers, photo-electric and counters, fluid and gas controls, and 
miscellaneous controls. 

W. C. Hotmes And Co., Ltd., P.O. Box No. B7, Turnbridge, 
Huddersfield.—Publication No. 86, “‘Industrion’ Electrical 
Air Filters,’ describing filters for the removal of all particulate 
matter, ranging from approximately 60 microns to 0-001 microns 
in size, from air and gas streams. Publication No. 88, “* Products 
of the Holmes Organisation.” 


June 9, 1961 THE ENGINE 


CAMBRIDGE INSTRUMENT COMPANY, Ltd., 13, G 
Place, London, S.W.1.—List 143/1 giving details of thee 
recording counters for recording the frequency, clock ¢ 
duration of industrial processes or machine < ion 
circular charts on which the information is traced also 
by default, periods when the machine or process is shut ¢ 

GILBERT GILKES AND GorDON, Ltd., Kendal.— Folder ¢ 
the “ Centuri” range of motor-driven centrifugal p 
duties when the features of self-priming or delivery 
high head are not required. The pumps are ma » 
sizes having lin, I4in, 2in and 3in delivery br 
outputs up to 500 g.p.m. and are suitable for heads up to 

INTERNATIONAL COMBUSTION PRoDuUCTs, Ltd. 19 
Place, London, W.C.1.—Publication G.60i0 ’ 

“* Hardinge ’’ thickeners, a machine used for pr i 
matically and continuously, chemical, metallurgical, = 
slurries or pulps, and for washing soluble salts, either 
alkaline, from insoluble solids. The plant is also used for ef 
ing industrial effluents, and liquors with low solids cong 
from which high clarity liquors are required. * 

POWER CONSTRUCTION, Ltd., 7-17, Jewry Street, 
E.C.3.—Illustrated brochure containing brief description 
member companies of The Power Construction Con 
and their products. The brochure presents a pictorial 
some of the power station equipment supplied by 
The companies forming Power Construction, Ltd., arg 
Armfield Hydraulic Engineering Company, Ltd., i 
Morcom, Ltd., Cory Brothers and Co., Ltd., Lancashire D 
Holdings, Ltd., and Mitchell Engineering Group, Ltd, 

Tuos W. Warp, Ltd., Albion Works, Sheffield.—A twenp 
page booklet illustrating and describing the company’s facta 
planning and installation service. Part One illustrates the 
contracts which have been carried out for the Atomic E 
Authority at Capenhurst, Sellafield, Springfields, 
and Dounreay in the fabrication of pipework, plant in: 
graphite laying, &c. Part Two describes the plant and mag 
installation service. Typical examples are illustratrated, 
how Wards assist in dismantling all types of plant and 
inery, as well as its trans portation and re-erection. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
notices of meetings inserted in this column, are requested to 
that, in order to make sure of their insertion, the necessary inj 
tion should reach this office not later than a fortnight before th 
meeting. In all cases the Time and PLACE at which the 

is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 
Tues., June 13.—Cuester AND District BRANCH : Westmi 
Hotel, City Road, Chester, “ Circuitry and Applications 
Transistors,” 7.45 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 
Wed., to Sun., July 5 to 9.—1961 Convention : Christ Chureij 
The University, Oxford, “ Radio Techniques and 
Research.” 
INSTITUTE OF NAVIGATION 
Wed., June 21.—Visit to National Maritime Museum, Greenwi 
2 p.m. 


INSTITUTE OF PETROLEUM 
To-day and Sat., June 9 and 10.—Old Swan Hotel, Harrogate) 
Summer Meeting. Theme, “ Information and its Disseminge 
tion.” 


INSTITUTE OF PHYSICS AND THE PHYSICAL 
SOCIETY 


-APPLIED SpecTROsCOPY GROUP—MANCHESTER 
AND District BRANCH: Literary and Philosophical Soci 
Lecture Hall, George Street, Manchester, “* Spectrosce 
Studies Using Time Resolution Techniques,” 10.30 a.m, 


INSTITUTE OF SEWAGE PURIFICATION 
Mon. to Fri., June 19 to 23.—Annual Conference at Brighton. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., June 13.—Great George Street, Westminster, Londo, 
S.W.1, Annual General Meeting, 5.30 p.m. 4 

Wed., June 21.—Great George Street, Westminster, London, 
S.W.1, Conversazione, 7.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 

Mon. to Fri., June 12 to 16.—ELECTRONICS AND MEASUREMENT 
SECTIONS : Savoy Place, London, W.C.2, International Com 
ference on “Components and Materials used in Electro 
Engineering.” 

Tues. to Thurs., June 20 to 22.—SouTH MIDLAND CENTRE? 
Diamond Jubilee Celebrations with visits to the North 
Sub-Centre, Rugby Sub-Centre and to the Main Centre if 
Birmingham. : 


INSTITUTION OF MECHANICAL ENGINEERS 

Sat., June 10.—LONDON, EASTERN AND SOUTHERN GRADUATES 
SECTIONS : 1, Birdcage Walk, Westminster, London, S.W.y 
Joint Summer Meeting. 

Wed., June 14.—East MIDLANDS GRADUATES’ SECTION : Visit 
to Jaguar Cars, Ltd., Coventry, 2 p.m. 

Sat., June 17.—SOUTHERN BRANCH: Visit to Godmersham 
Pumping Station, Mid-Kent Water Company, Canterbury, 
10.30 a.m. 

Sat., June 24.—SOUTHERN BRANCH : Visit to Brighton Corpor > 
tion Water Department, Church Street, Brighton, and to 
Oak Pumping Station, 2.15 p.m. 


INSTITUTE OF MINING AND METALLURGY 


Thurs., June 15.—Geological Society, Burlington House, Picca 9 
dilly, London, W. 1, Annual General Meeting, 4.30 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 
Wed., June 14.—1961 Viscount Nuffield Paper: Large Lecture 
Theatre, Engineering Faculty, The University, Bristol, “ Some 
Aspects of Engineering Progress,” Sir Willis Jackson, 6.30 p.m 


INSTITUTION OF PUBLIC HEALTH ENGINEERS 
To-day and Sat., June 9 and 10.—Caxton Hall, Westminstef, 
London, S.W.1, Summer Meeting. Fri., Annual General 
Meeting, 4.30 p.m.; and “ The Development of Bracknell 
New Town, with particular reference to its Effect on F 
Government Administration,” H. Charlesworth, 6 p.m. Saty 
Visit to Bracknell New Town. ‘ 


PLASTICS INSTITUTE 


Mon. and Tues., June 19 and 20.—Institution of Electrical Engin 
eers, Savoy Place, London, W.C.2, Conference on “ Education 
and Training in the Plastics Industry.” 


WOMEN’S ENGINEERING SOCIETY 


Wed., June 14.—“ Hope House,” 45, Great Peter Street, West 
minster, London, S.W.1, Annual General Meeting, 7 p.m. 


Fri., June 16. 





